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G-E Engineers “Cook” Fuel Plates 
at 1000°F. in Special Test Loop 


Testing atomic products before they’re Proving critical calculations like these 
built is a good trick--if you can do it in the design stage is another example 
if General Electric engineering leader 


One way General Electric engineers 
do just this is with a special test loop ship in the field of atomic energy 


designed to simulate reactor core thermal Atomic Power Equipment Depart 
conditions. Fuel element materials and ment, General Electric Company, 
designs can be pre-tested in this loop for Schenectady 5, New York. 1961 


void distribution and steam slip, steam 


blanketing, and heat transfer character Progress /s Our Most /mportant Product 
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About NUCLEONICS 


Two years ago we published what we believe was the first 
report on work on controlled thermonuclear power (Nt 
June ’54, p. 9). It was only a four-sentence item but its 
significance lay in the fact that it was the first indication 
AEC was doing any work in this area. Because until re 
cently AEC would not admit publicly that it was even 
thinking about the subject, doing any kind of an accurate 
reporting job has been difficult, perhaps even more so than 
reporting on nuclear weapons. [ven since the Geneva con 
ference when the US, UK, and USSR owned up to having 
projects, technical information has been difficult to come by 
Thus the stage was set perfectly for the Soviet perform 
ance at Harwell on April 25. Whether it was for propa 
ganda purposes or a8 an act of sincerity, the fusion talk by 
I. V. Kurchatov, a prominent Soviet nuclear figure, took 
rize for stealing the march on the world in releasing 
information on this subject. Some key people in this 
count: say the were merely trying to smoke us out 


and gave out no new information Others feel it i 
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LEADING SCIENTISTS CHOOSE NUCLEAR-CHICAGO INSTRUMENTS 
... for accurate, dependable, radioactivity measurements 





Uranium Ore Assay —Ontario, Canada. 
Uranium ore producers use Nuclear-Chicago scaling 
units in assaying various ore samples to determine 


vranium content 





Petroleum Research— Pasadena, California. 
Petroleum geologists determine radioactivity of oil 
well cuttings—vuse resultant “profile” to expand and 


develop oil fields 


= 





Biological Chemistry — College Station, Texas. 
Pea plants grown on a liquid radiosulfur diet and 
struments help biochemists deter- 


mine how plants produce amino acids 


Nuclear-Chicago ir 


Medical Diagnosis — Detroit, Michigan 
Nuclear-Chicago Isotope Scanner makes it possible 
for physicians to have “picture” of radioisotope dis- 
tribution in organs of patient 


oy 


industrial Research—New York, N. Y 
Laboratory uses radioactive “‘dirt’’ and Nuclear- 
Chicago instruments to test washing machines, improve 
soil-removal techniques 


Uranium Exploration— Wallace, idaho 

Uranium prospectors use an ultra-sensitive Nuclear- 
Chicago airborne scintillation system to survey vast 
areas quickly 


Here is evidence of the wide usefulness of Nuclear- 
Chicago instruments in the fields of medical, biochemical, 
industrial, and physical research. Wherever the need for 
radiation equipment exists you can depend on the long 
experience and technical skills of Nuclear-Chicago to pro- 
vide the finest nuclear instruments and accessories avail- 
able today. We will be glad to recommend the particular 
equipment best suited to your needs. 





Metabolic Research — Coconut Island, Hawaii 
Marine biologists use Nucleor-Chicago instruments for 
metabolic research, monitoring fish forced-fed radio 
active strontium. 


Diagnosis of Thyroid Function — a Crome, Wis 
Nuclear-Chicago “Mediac" determines uptoke of 
radioiodine by thyroid gland, helps physicians diag 
nose thyroid dysfunction 


. 


q 


9 


, 
rs 


Gamma-ray Spectrometry — Chicago, Illinois 
Radiation physicists study the energy spectrum of 
gamma emitting radioactive isotopes with Nuclear 
Chicago spectrometer system 


nuclear - chicago 


Nuclear Instrument end Chemical Corporation 
235 West Erie S., Chicage 10, Iilinois 


General Electric offers 
new single-cycle BWR* 
for atomic power plants 


Designed specifically to furnish energy 
for electric power generation 


Forerunner of a whole new family of small power reactors, the General Electric 
single-cycle boiling water reactor is a new source of energy designed for power 
plants in a range of 5000 to 20,000 kw. It can be modified for larger ratings. 
Boiling in the reactor itself and forced circulation offer these advantages: 
(1) Simplified design; no main heat exchanger used. (2) High thermal efficiency. 
(3) Automatic control of response to load changes. (4) Greater safety since re- 
actor is self-limiting in case of excessive nuclear reactivity. 
This reactor uses fuel elements of the long-burnup type. Spent fuel elements 
are stored in the service pool adjacent to the reactor until cool enough for 
futher handling. 

The reactor and service pool can be equipped for neutron and gamma irradia- 
tion for research without interfering with reactor operation. 


For more information, write for bulletin GER-1220, Sect. 192-7, or contact the 
Atomic Power Equipment Dept., General Electric Co., Schenectady 5, N. Y, 


*Boiling Water Reactor 
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SCHEMATIC DIAGRAM OF STEAM CYCLE 
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SYSTEM 














REACTOR 


SIMULATED FUEL ELEMENT being installed in a heat STEAM FLOWS FROM REACTOR to drum. Saturated steam 
transfer loop for tests under reactor thermal condi passes to turbine; water goes to feedwater heaters and 
tions. This is one of G.E.’s supporting atomic devel returns to steam drum. Forced circulation pump provides 


opment programs to advance reactor design automatic control of response to load changes 


w 





STEAM DRUM 

















BzW Pressure Vessels 
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“B&W Clad” ts a patented, electric-resistance 
welding process designed and developed by 
B&W engineers specifically to weld station- 
ary-clamped base plate and alloy sheets 



































REACTOR VESSEL 


This 8500-ton capacity hydraulic press bends 
and forms steel plate often over seven inches 
thick for pressure vessels. 
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For Nuclear Reactors 


e Resist Corrosion - Withstand Thermal Stresses 
e Provide Absolute Leak-Tightness 


Unqualified structural soundness throughout is the 
basic requirement for pressure vessels in nuclear 
service —a requirement that B&W pressure vessels 
have been meeting since long before nuclear energy 


became a power source. 


Design, engineering and manufacturing methods for 
B&W pressure vessels, long proved in service, assure 
absolute control over corrosion, thermal stresses and 
leaks. 


Starting the automatic electric welding oper- 
As with complete B&W Nuclear Power Systems, 


ation that follows heavy press forming and 
machine-grooving of edges, to weld the pres- every B&W pressure vessel designed for nuclear use 
SaEe VESEN SOCHONE HORE OS CNNGHNY SUODEINTE. represents the combined knowledge and experience 
Bottom section, various nozzles and attach- a h | k ida Seiaadile: | 
acc - ( y ( z § oOwie FCC 4 Tt y 
ments, lid or closure, are last to be attached. ACQUIFES CHFOURN long, acknowledge CAGCESP on 
all phases of conventional steam generation, active 
participation in many AEC-sponsored projects, and 
a continuing, intensive program of independent 
nuclear research, by a staff well-qualified for theo- 


retical and experimental work. 

The men, minds, skills, experience and facilities 
needed to build reliable nuclear steam systems or 
components at reasonable cost are yours from 
The Babcock & Wilcox Company, Atomic Energy 
Division, 161 East 42nd Street, New York 17, N. Y. 


AE.22 





Gamma ray sources have been used by BAW _ 

for radiographic examinations of weld seams Ls ; 

in pressure vessels since 1947. X-ray examina- BABCOCHK a) 

tions, by machines of up to 2-million volt 

strength, are also used. & WILE ie 
ATOMIC 
ENERGY 
DIVISION 
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Inconel offsets thermal and corrosive attack on furnace muffles 
for strip annealing operated at temperatures up to 2200°F, 


Alloy takes 2200°F in stride 
ee. corrosion, too 


It’s hard to find a metal that takes heat 
and corrosion as well as Inconel. 


Consider this annealing furnace 
muffle, It operates at temperatures up 
to 2200°F ... 


gases outside, carbon and hydroge nin 


super hot combustion 


side. In this inferno every metal tried 

cracked in weeks. 
Now... with Inconel 

of nine months service is being realized 


an averauwe 


Performance like this, when t mper 
atures are on the order of 2000°] 
makes Inconel essential for jet aircraft 
engines, heat treating equipment 
chemical and petro- hemical ap 
paratus, 


Satisfies special needs in 
atomic energy field, too. 


Inconel is proving of special value 


in the handling of atomic energy prob 
lems for three reasons. 

Inconel is structurally stable. [t is 
not subject to embrittlement on pro- 
longed heating. 

Inconel is chemically stable. It re 
sists damage by oxidation, carburiza 
tion and other forms of high tempera 
ture attack, 

Inconel is mechanically stable. |) 
retains useful properties to 2100°] 
and over, in some applications. 

It resists grain growth and with- 
stands thermal shock. 

Inconel is easy-to-work . .. easy 

to form, machine, weld...available 


in all commercial wrought forms. 








Swemtlaiee PROFERTIES 
. 


CONE, ant (NCONLL “TF 


Have you 
something 
on the fire? 


Here are two suggestions 

For your files, get Ineo’s 24 
page Technical Bulletin T-7. It 
lists properties of Inconel, shows 
forms available, tells how to fab 
ricate. Just write 

For an immediate high tem 
perature problem, call in Inco’s 
Technical Service Section... giv 
ing full details, if possible. W rite 


The International Nickel Company, inc 
67 Wall Street New York 5, N.Y 


as . 
INCO, Nickel Alloys 





‘ rm ¢o nel .. + for long life at high temperatures 
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Accessories to increase 
the 24-210's conven 
jience and usefulness 

include: Sampling 
Probe (right) for 
pinpointing leaks in 
pressurized systems 
Audio Alarm (above 
right) which provides 
audible signal whose 
pitch varies with the 
size of the leak 
Mohile Workstand 
(extreme right) 
which carries instru 
ment, provides work 
table, drawer facility 


Everything offered by previous CEC Leak De- 
tectors ... plus new simplicity, new convenience, 
and a startlingly low price. That's the story in a 


nutshell of Consolidated’s new Type 24-210 Leak 


here's new convenience, Detector, newest instrument from the company that 


new economy in 


made mass-spectrometer leak detection practical 


It's usable wherever perfect seals are essential in 


positive leak detecti Rou the production of electronic components, in testing 


glass-to-metal seals, checking welded or soldered 


joints, locating or determining the size of leaks in 


Consolidated’s any evacuated or pressurized system. It is extremely 


new type 24-210 


simple to operate . . . just plug it in and start it; 


there is no extended pump-down period, and no 


leak detector special training or experience is needed 


and lower shelf for 


mounting auxiliary vacuum system 


Send today for a 
complete description 
of CEC's new 24-210 
Leak Detector 

Ask for Bulletin 
CEC 1830-X5 
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/n research, maintenance or production 
to combat leaks safely, positively, and 
economically, check these features of the 
new 24-210 Leak Detector 


eNe cold trap, ne charcoal trap... requires no attention, 
no filling with refrigerants 


e Positive interlocks ...to prevent instrument damage 
due to improper operation. 


eo Highly sensitive... detects one part of helium probe 
gas in 300,000 parts air. 


e Convenient... all controls on front panel; all elec- 


tronic components readily accessible 


e Highly simplified... etched circuits for compactness 


and reliability; only six tubes in entire chassis 


«Compact and portable... measures only 1812” wide x 
22” deep x 20'2” high; weighs only 145 Ibs per 
fect for bench-top operation; plugs into 115-volt, 
60-cycle line. 


«Economical .. . uses little power; helium gas only op- 
erating supply needed. 

elowcest... achieved through advanced design; qual 
ity, dependability maintained at highest level 


Consolidated Electrodynamics 


CORPORATION 
formerly Consolidated Engineering Corporation 


300 North Sierra Madre Villa, Pasadena, California 
ELECTRONIC INSTRUMENTS FOR MEASUREMENT AND CONTROL 
Sales and Service Offices in: Albuquerque, Atlanta, Boston, Buffalo, Chicago, Dallas 
Detroit, New York, Pasadena, Philadelphia, San Francisco, Seattle, Washington, D. ¢ 


9 





Foster Wheeler’s exceptional facilities for 


EAVY FABRICATION 


can solve your toughest forming, machining 


and welding problems 


This huge, 8000-ton hydraulic beam press easily per- 
forms bending and forming operations on steel plates 
up to 9 inches thick and 39 feet in length. 





Here, on one of the largest double housing planers in 
the country, welding grooves are machined in one half 
of a cylinder for a large pressure vessel. 


Twin arc automatic sub- 
merged arc welder joins two 
longitudinal half shells for a 
6-inch thick pressure vessel. 


With four large and exceptionally well equipped plants — 
at Carteret, N.J., Mountaintop, Pa., Dansville, N.Y. and St. 
Catharines, Ontario — Foster Wheeler offers a unique fabri- 
cating service to industry. High-pressure vessels, heavy-wall 
pipe and unusual weldments to Code requirements and be- 
yond, as well as your lighter fabrications, can be produced 
by the most modern and ef- 
ficient methods, with sub- 
stantial savings in time and 


cost. 


For More Complete Information on Foster Wheeler fabricating fa- 
cilities, send for your copy of our new, 20-page Bulletin No. GS-56-4. 
Foster Wheeler Corporation, 165 Broadway, New York 6, N.Y. 


See FOSTER \\] WHEELER 


NEW YORK «+ LONDON «+ PARIS « ST. CATHARINES, ONT. 
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A panounced in numerous newspaper artic les, the PARTICULARLY ATTRACTIVE POSITIONS 
ARE AVAILABLE IN THESE FIELDS: 


lear program at Convair has progressed to the point 
vhere two reactors, the first portable ground reactor 


ind the first airborne reactor, have been built and oper 


NUCLEAR ANALYSIS AND DESIGN 
RADIATION EFFECTS RESEARCH 
REACTOR OPERATIONS AND DESIGN 
NUCLEAR INSTRUMENTATION 
RADIATION SHIELDING RESEARCH 
RESEARCH FACILITIES DESIGN 


ited successfully. The airborne reactor, used for shield 


tests, has been flown repeatedly in a B-36 


Che nuclear program is now expanding. Men are needed 
with training or experience in almost all fields of science 
ind engineering to investigate the feasibility of nuclear 


powe red aircraft 


Convair engineers enjoy full freedom in exercising 
reative ability and are supplied the finest technical 


facilities with which to carry out assignments. Convair 


PLUS — important openings in numerous 
other areas of Supersonic Aircraft and 
Nuclear Research, Development and 
Design. Today, take time to investigate 
CONVAIR — FORT WORTH. 


ngineers receive professional recognition by manage 
ment in the form of merit advancement, and are encour 


iged to publish their studies in scientific journals 


\t Convair, creative thinking is required daily on special 
jects connected with nuclear power. A diversified 
hoice of engineering and scientific fields is offered to 
yu at Convair — Fort Worth. You are given advance AIRCRAFT EXPERIENCE NOT NECESSARY 
training required for your spec ial field while on full pay 
(Convair Fort Worth also offers you the opportunity 


to further your education on the graduate level, without Address confidential inquiries to 


MR. H. A. BODLEY 
Engineering Personnel, Technical Employment 
CONVAIR, FORT WORTH, TEXAS 


ost to you. Convair employee benefits are tops in the 
industry, offering you life insurance protection, hospi 


talization benefits for you and your dependents, and an 


outstanding retirement plan 


CV CON VAIR GD 
°“ gForT wortn © 
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Under the microscope, ordinary shielding 
metals (above) reveal voids that seriously 
reduce radiation absorption . while 
Mallory 1000 Metal (below) shows high 
density, positive shielding all the way 
through. 


Get predictable radiation shielding... 


with uniform Mallory 1000 


HE HIGH DENSITY and superior radiation-absorbing 
. “apability of Mallory 1000 Metal extend through 
every part of every piece. Special Mallory manufactur- 
ing methods give this unique material an internal struc- 
ture comparable in uniformity with forged metals. 


To the designer of radiation shields, this superior 
uniformity permits calculations based on precisely 
rather than 


Safety factor allow- 


controlled absorption characteristics 
“average” or “typical” 


ances can be minimized to permit smaller parts and 


values. 


lower overall costs. 


In Canada, made and sold by Johnson Matthey & Mallory, Lad, 


110 Industry Street, Toronto 15, Ontaria 


Serving Industry with These Products: 


etectromechanical—Resistors * Switches *« Television Tuners * Vibrators 


Electrochemical—Capacitors * Rectifiers * Mercury Batteries 


Motellurgical— Contacts + Special Metals and Ceramics « Welding Materials 


For information on titanium developments, contact Mallery-Sharon Titanium Corp., 


more efficient than 
levels to 100 MEV, 
and similar 


Mallory 1000 Metal is up to 40% 
lead. It is being used at energy 


for source capsules, “‘switching’’ devices 


purposes. Mallory contour pressing permits manu- 
facture of intricate shapes to precise dimensions at 
economical cost. Mallory 1000 has high tensile and 
flexural strength, and machines readily to excellent 


surface finish. 


For complete information, write to Mallory today 
for Technical Bulletin 6-7. 





oe more...get more from 
PR. MALLORY @ CO. inc 


MALLORY 4&2 CO INDIANAPOLIS 


Niles, Ohio 
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daystrom today . fe a 





record achievement 
in RECORD TIME for 
DAYSTROM nuclear controls 4 


Produced in less than 60 days from receipt of order 
to final delivery! That's the record of Daystrom 
Incorporated, in making 20 of the control instru 
ments used in the Reactor Control Panel at the 
Atoms for Peace” conference at Geneva, Switze1 


land last year. 


This is one reason why more and more firms engaged 
in nucleonics are relying on Daystrom nuclear con 
trol products. From single units to complete control 


DAYSTROM NUCLEAR INSTRUMENTS 
FOR RESEARCH AND POWER REACTORS 


Composite Safety Amplifier Single Channel Analyzer 
Compensated lonization Chamber Power Supply Period Amplifier 

Log Count Rate Meter 
Log N. Amplifier 
Magnet Amplifier 


*Linear Amplifier 
*Linear Preamplifier 
Sigma Amplifier ocalers 
Compensated lonization Chamber 
Remote Monitron *Parallel Plate lonization Chamber 


Transistorized Reactor Control Instruments Custom. built equipment 
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30 Watt Transistor Magnetic Amplifier 


systems, Daystrom’s reputation for top quality crafts 
manship and engineering in nuclear controls is inter 
nationally known. Daystrom, today, is also the 
world’s leading manufacturer of miniature reactor 
control instruments 


Whatever your requirements in the field of atomic 
energy control, Daystrom will supply your need 
Immediate delivery on all Daystrom nuclear con 
trols starred belou 


DA TROM, Inc. 


NUCLEAR PRODUCTS 


Hizebeth, N. J. 





® Basic 
Metallurgical 
Techniques... 


® Skilled 
Workers... 


Weare confident the nuclear 
industry is not only moving 
forward but is doing so at an 
accelerated pace. As a fuel ele- 
ment producer we have ex- 
panded our facilities and staff 
to parallel thisincreased s« ope 
of activities. 
Our experience during the past four years in would like to share with you in satisfying your re- 
fuel element manufacture has demonstrated that quirements for fuel elements. 
private industry can fabricate fuel elements on a Utilization of our skills and experience assure 
production basis. Products ranging from simple you of top quality fuel elements for your reactor 
thin gauge foils to involved shapes of uranium May our representative call to discuss your re- 


and its alloys have developed the talents we quirements? 


era METALS & CONTROLS CORPORATION 
Fuel Element Fabrication, NUCLEAR PRODUCTS DIVISION 
PR 10504. 136 FOREST STREET, ATTLEBORO, MASS. 
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If you are concerned with: 


Reactor development... 
Atomic energy projects... 


Nuclear problems... 


This new data book 
will help you 


In nuclear science and engineering the 


importance of the neutron absorption re- 

of the boron isotope B!° is well 

the first time, available data 

eve lopme nt of numerous stable, 
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A Quarter-Century of Experience 
Work Norton laboratories on boron 
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boron carbide in 


atomic energy ap- 
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Thi ncw tr t Norton "Handbook on Bor: " Carli ly and Elemental 


Boron 


data and practical information 


, is a valuable 


reference, containing both fundamental 


Printed in colors with many 


charts and tables it will serve as a useful and permanent addition 


{ the reference files 
related fields 


are sult Norton now produc es the sc ma 
terials to highe { purity tandards, at 
prices ranging between one half and 


one-t¢ nth ol forn cl pri miy 


Other Norton 

Electric Furnace Products 

of special interest to n iclear enginecrs 
include atuNDUM® fused alumina, CRYS- 
roLon* silicon carbide, MAGNORITE® mag- 
nesium Oxide, FUSED ZIRCONIA and various 
refractory carbides, oxides and nitrides 
Besides being 
the famous Norton Refractory h’s re- 
d and prescribed for 


the widest range of conventional applic a- 


these high 


the ba ngredients of 


fractories engineere 


tions melting materials are 


finding many new and valuable uses in 


atomic energy project 


of those concerned with atomu energy and 


They are all described in the new 
Norton handbook, For your free copy 
Refractones 

W orce ster 


write to NORTON COMPANY 
Division, 655 New Bond St 


6, Massachusetts 


REFRACTORIES 
Engineered... | ¢. .. Prescribed 


Qlaking better products... 
to make your products better 


*Trode-Morks Reg. U. 5. Pot. Of. and Foreign Countries 
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NDA SPECIALISTS IN HIGH PERFORMANCE REACTORS 





Complete computational services: the Westchester 
County Computing Center employs experienced 
mathematicians, programmers and coders accustomed 
to using UNIVAC, IBM 700 series, SEAC, and NDA’s 
own Datatron; reactor and shielding calculations are 


a specialty of the Center. 


Complete critical facility services: the Nuclear 
Experiment Station in Dutchess County, New York, 50 
miles from NDA headquarters, is equipped to build, 
operate, and evaluate the results of nuclear reactor 


critical experiments. 


Complete radioactive laboratory services: the 
Experiment Station is equipped with “hot’’ laboratory 
cells and related facilities in which radioactive material 


can be examined, analyzed, or machined with accuracy. 


Complete professional opportunities in all phases of 
high performance reactor system design, development 
and assembly await individuals of competence and 


imagination. 


CALL OR WRITE 


N Dy:\ Nucuear DEVELOPMENT CORPORATION OF AMERICA 


5 NEW STREET: WHITE PLAINS, N.Y. + TEL. WH 8-5800 
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LATE NEWS and Commentary 

The United States’ peacetime nuclear power program came in for some search- 
ing scrutiny last month. It was prompted by hearings before the Joint Commit- 
tee on Atomic Energy on the bill proposed by Sen. Albert Gore (D-Tenn.) that 

calls for the construction of six power reactors by the Government. 

ie hearings raised, and attempted to answer, these questions: 

. What is the true nature of world leadership in nuclear power and of Amer 
sit role in it? Does it consist primarily in developing the technology to provide 
the basis for eventual construction of prototype reactors and commercial power 
plants? Or does it consist of building such plants on an accelerated scale to 
obtain experience and achieve kilowatt production goals? 

2. Is it important for America to maintain her world leadership in civilian 
nuclear power development? 

3. If so, how does America maintain this leadership? Should it do so through 
the private demonstration program, through construction of Government reactors, 
or through a combination of the two? 

Committee chairman Sen. Clinton P. Anderson (D-N. M.) said the nub of the 
problem seemed to be the pace of nuclear power development. This being so, 
who should determine the pace, and whose task is it to keep the program moving? 
Other questions to be determined, said Anderson, are: 

1. What are the technical roadblocks in civilian nuclear development? 

2. Does it appear that the private nuclear power groups will achieve their 
schedules for prototype development set for 1960-62? 

3. If Congress authorizes six or even three reactors for construction, which 


types should be built, and where? 
“I believe,” said Anderson, “we should be particularly interested in atomic 
power plants which will serve the emerging needs of the friendly countrie s of the 


West, as well as in achieving economic atom power in this country.’ 

Gore maintained that our present program is inadequate; that this program is 
being delayed by “roadbocks”; that this country is losing the atomic power race 
to the Soviet Union and Britain. He argued that “we need kilowatt capacity 
because we need to have reactors in operation.” And, he says, the Government 
should build these reactors. 

Gore's bill calls for six reactors to “demonstrate the practical value of utilization 
facilities for industrial or commercial purposes.” Each should be of a “different 
design, each design being selected on the basis of a determination that the con- 
struction of a facility so designed gives promise of making a significant contribu- 
tion to the advance of the science and technology of the commercial and in 
dustrial aspects of the atomic energy program.” Finally, he wants the reactors 
in different geographical sections, chosen because of their “need for additional 
electric generating capacity.’ 

Gore—and he is supported by such committee members as Sen. Jackson (D 
Wash.) and Rep. Chet Holifield (D-Calif.)—maintains there are not enough 
types of reactors being proposed. He pointed to the homogeneous, the Hanford 
graphite, the Savannah River heavy water, and the British gas-cooled reactors as 
types that are not being pursued toward full-scale projects. 

Gore's position received some backing from Walter Zinn, retiring head of 
Argonne National Laboratory and special consultant to the Joint Committee for 
these hearings. Zinn said that this country’ s choices of reactors for full-scale 
construction “are as good a bet as any.” But he believes there are other pos- 
sibilities, too: 

1. The Hanford reactor “can be converted by pressurizing the water-cooled 
channels. This may be an economical type for power. 

2. If the Savannah type of reactor were changed to a PWR, it “gives as much 


promise as any he terogeneous type we have now.” 
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3. “There are several versions of the heavy-water reactors we might be pur- 
suing. 

4. The aqueous homogeneous type is “very attractive” but “we lack large-scale 
experience” and it might be wise to undertake a large-scale prototype. 

5. Another type that has been bypassed is the gas-cooled. This type “in- 
herently carries the promise” of getting away from the steam cycle and going to 
a gas cycle. . 

6. There is now only one version of the sodium-graphite type and it might be 
wise to consider other versions. 

Less specific in his position was Henry DeWolf Smyth, chairman of the Board 
of Scientific and Engineering Research, Princeton University. He called for a 
“vigorous and varied program of reactor development in this country,” but also 
noted that “there is room for a difference of judgment among reasonable men” as 
to the proper course to pursue. 

Smyth also believed it would be “unwise” for Congress to order the AEC to 
build power plants of a particular size and type. And, he said, Congress “should 
make it clear what it considers the appropriate rate of progress.” Smyth pro- 
posed greater AEC emphasis on relatively small power-producing reactors for 
actual use. 

On the other side of the ledger were witnesses who maintained that the U. S. is 
leading in nuclear power development, will maintain its leadership; and that 
there is no need for the Government to build additional reactors. 

The AEC is dead set against the Gore bill. Its position was perhaps best put 
by Commissioner W. F, Libby, then acting chairman, in a letter to Senator An- 
derson in mid-May. Wrote Libby: 

“It has been, and is, the Commission's view that the goal of United States 
policy should be the eventual development of economic nuclear electric power 
and not an immediate ‘kilowatt race’ with other nations. It should be clearly 
emphasized that it is our belief that an aggressive and continuing reactor research 
and development program is the only basis on which we can establish and main- 
tain world leadership in the development of nuclear power and achieve our goal 
of economically competitive nuclear power in the United States. To prevail in 
a ‘nuclear kilowatt race’ might, in the short-run, appear to be an accomplishment, 
but we fear it would not only be unduly costly in terms of the benefits to be 
gained, but would divert effort and scarce technical manpower from the real goal 
and consequently delay its achievement. The attainment of competitive nuclear 
power in the United States, with its efficient conventional power plants and rela- 
tively cheap fuels, is going to be difficult. We cannot favor a measure which sets 
an arbitrary goal in terms of the number of nuclear power facilities without pro- 
viding the flexibility to take into consideration the competing, and in our view, 
paramount demands of research and development. 

“It is our belief that publicly, cooperatively, and privately owned utilities en- 
gaged in the sale of atomic energy and equipment manufacturers are in a much 
better position than the Commission or its laboratories to assess the economics of 
particular reactor concepts and to determine which ones are in the stage of de 
velopment where the construction of a prototype is a logical and appropriate 
step. For these reasons the Commission has encouraged industry to undertake 
the construction and operation of full-scale prototypes. However, if a par 
ticular reactor concept appears to us to have reached the stage of development 
where the construction of a prototype is a logical and appropriate step, and if it 
should appear, after appropriate public invitations for proposals for joint AEC- 
industry projects, that industry is not prepared to undertake the construction and 
operation of such a prototype, the Commission would give serious consideration 
to the desirability of going forward with the project using entirely public funds 

“We believe it to be of the greatest importance that the maximum economic 
incentives to cost reduction be preserved at this stage. This, in our opinion, can 


(Continued on p. 20A) 
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Russian Nuclear Progress 
Reported on Many Fronts 


With interest in Russian nuclear 
activities running high, NucLEonics 
assembled reports from 
various sources on different aspects 
of work in this field in the Soviet 
Union 

Seven Swedish nuclear scientists 
were recently invited by the USSR 
Academy of Sciences to visit Russia 
for 10 days and see laboratories and 
installations there. One of them, 
N. G. Sjéstrand, of the physics de- 
partment of the semipublic Atomic 
Energy Corp., prepared these notes 
for NucLeonics on his return: 

“The Moscow Institute of Physics 
has an enriched uranium-graphite 
reactor with a power of 10 Mw and 
a maximum neutron flux of 8 x 10” 
[NU, Sept. "55, p- 53]. The re- 
actor has five loops for testing fuel 
elements, and is used for many nu- 
clear physics experiments. Close 
to the reactor building is a hot lab 
oratory devoted to chemical and 
metallurgical work. Several cells 
equipped with master-slaves were 
lemonstrated. At the physics de- 
partment we saw electromagnetic 
isotope separators capable of pro 
ducing gram quantities per day. A 
new principle for building high- 
energy accelerators was described, 
ind experiments on these lines were 


has here 


in progr ss 


“At the Thermal Electrical Labo 


LAST MONTH PWR, nation’s 
first full-scale nuclear power 
plant, was really taking shape. 
Photo shows future location of 
reactor at A, at lower end of 
fuel handling canal E and 
behind vapor container for 
auxiliary equipment C. To 
either side are two vapor 
containers B that will house 
two heat exchangers each. 
At D is being erected the 
platform on which will be 
located the turbine-generator 
set (on sume level as crane in 
photo). At F is rising steel 
skeleton of office and labora- 
tory building. Vapor con- 
tainers are of 1|-in. steel plate, 
50 ft in diameter; auxiliary 
container is 150 ft long. 
Heat exchangers and auxil- 
iary components will start ar- 
riving on site this summer 
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ratory we saw the heavy-water re 
actor, which is now under recon 
struction. It will be charged with 
enriched uranium and is expected 
to give a neutron flux of 2 x 10”. 
A 14-Mev cyclotron at this labora 
tory is mainly used as a neutron 
source for time-of-flight measure 
ments of cross sections 

“The Lebedev Institute has no 
reactor, but neutron experiments 
are carried out with two Cockcroft 
Walton Moreover 
there is a 280-Mev electron syn 
chrotron, and departments for micro 
wave spectroscopy, cosmic rays and 


accelerators. 


electronics, among other things 

“At Moscow University we spent 
most time at the physics faculty 
which has about 2,500 students 

“One day was devoted to a trip 
to the atomic power station outside 
Moscow. As is generally known, it 
has an electric output of about 5 
Mw. We learned that besides pro 
ducing power, the reactor is much 
used for production of radioactive 
isotopes and as a tool for physical 
investigations [NU, Sept. ‘55, p. 
40). 

“Another trip was made to the 
Institute for Nuclear Problems, 
which is situated close to where the 
canal from Moscow joins the Volga. 
The 660-Mey synchrocyclotron there 
is mainly used for production of 
mesons and exploration of their in- 
teractions with other particles, The 
10-Bev synchrotron is also located 
here. It has a diameter of about 


60 meters, and will start operation 
within a year, It was said that 
these two accelerators will form a 
part of a joint laboratory of the 
eastern countries [NU, May ‘56, p 
23] corresponding to the Western 
European CERN in Geneva. It is 
also planned to build a cyclotron for 
acceleration of heavy ions and a re 
search reactor with a neutron flux 
exceeding 10”. 

“On our way home from Moscow 
we spent one day in Leningrad, 
where we had a look at the Ra 
dium Institute and at the Leningrad 
Institute of Physic al Technology 
which, among many other things, 
has a 10-Mev cyclotron and a 100 
Mev electron synchrotron.” 


From Vienna comes this report 
on the nuclear Arctic icebreaker the 
Soviet is planning 

The dest nuclear powered ice 
breaker was ordered under the sixth 
Five-Year plan, i.e., in the period 
1956-60. Only half the output of 
its 200-Mw (heat) reactor will go 
to power the ship's engines; the 
other half will be used to produce 
steam for the two squirt lines that 
will melt ice ahead of the vessel 
All superstructure installations on 
the 25,000 gross ton funnel-less ship 
will be streamlined. A helicopter 
will be stored under a glass dome 
on the afterdeck. The ship will be 
525 ft long, 82 ft in beam, and sub 
divided into 11 independent water 
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tight compartments. Double keel 
and double hull will provide protec 
tion even in drifting ic« 

The powerplant is located for 
ward, with the reactor placed in 
specially isolated 
lines reach two sets of turbines and 
generators, each of which drives 
two screws (there are four screw 
in all: two forward and two aft) 
The generators have a total peak 
yield of 60 Mw; of this 40 Mw is 
used to drive the 40,000 hp engines 
and 20 Mw are available for the 
main centrifugal pump for the ice 
melting tubes, for steering, and for 
all heating, lighting, cooking, ele 
vators, and other services 

Remote control has been pushed 
to an advanced stage: from reactor 
control to the navigating of the 
ship, all possible operations are r 
motely controlled from a main 
switchboard 
bridge. 


The ice-melting mechanism con 


section Steam 


directly under the 


sists of a heavy centrifugal pump 
from which steam is blasted through 
twin ipes at the forepeak at “sey 
eral ae tee atm, using ten-thou 
sands of metric tons of water:” even 
year-old polar ice is expected to 
give way to this powerful heat at 
tack. 

Four compartments of the vessel 
are given over for passengers and 
5,000 tons of freight. Drinking 
water, stored between the hull’s 
double walls, will, it is planned, 
counteract the rolling of the ship 

About 78 kg of fuel will run the 
ship for one year, as compared to 
about 150,000 metric tons of diesel 
fuel for an equivalent conventional 
vessel. 


° °o 9 


The Academy of Sciences began 
publication last month of a bi 
monthly journal, Atomnaya Energiia 
I. I. Novikov is editor-in-chief, N. A 
Vlasov is his deputy, and a nin 
man editorial committee includes 
A. I. Alikhanov, V. I. Veksler, and 
others whose names are familiar in 
this country, 

The May June issue contains a 
lead editorial and statement of pur 
pose entitled “Atomic Energy—to 
Serve the World” in which it is said 
“The magazine will print original 
and survey articles by Soviet and 
foreign authors, devoted to atomic 
physics, atomic power, atomic raw 
materials, application of radioactive 
isotopes, atomic safety engineering 
and other problems The editors 
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of ‘Atomic Energy’ invite scientist 
and engineers engaged in peaceful 
utilization of atomic energy, both in 
the USSR and abroad, to submit th 
results of their investigations for 
public ation “4 

rhe issue, of 128 pp., includes 
three reactor papers (on a heavy 
water gas-cooled power reactor, by 
Alikhanov, Vladimirskii, and others 
and two _ on the 5-Mw power 
reactor by Blokhintsev—who de 
scribed it at Geneva—and others) 
One paper is on metallurgy (iodide 
method of Zr refining); three are in 
physics (energy levels of Pu™ and 


Pu” nuclei, time-of-flight measure- 
ments of fast neutrons, and prin 
ciple s ot acceleration of charged 
particles, by Veksler 


ods of prospecting for uranium, and 


- one on meth 


one on isotopes and investigation of 
pathogenesis of metabolism diseases 

Finally, there is a section on news 
of science, an article on the recent 
conference on the physics of nuclear 
fission, a piece on a Russian exhibit 
on peaceful uses of nuclear energy 
a bibliography of some 100 titles 
published in the field in 1955-56 
and a section on foreign science and 


engineering 


New Isotope Separation Process Pushed in Germany 


Considerable interest has been 
aroused by German experiments to 
achieve U™ separation by a cheaper 
and simpler method than gaseous 
diffusion (NU, Feb, °56, p. 15). 
In response to a NUCLEONICS inquiry, 
Prof. E. W. Becker of the Physics 
Institute at the University of Mar 
burg, who is conducting the work 
reports as fol- 
lows: During eu 
recent experi i Hi It 
ments, still with 


8 
r 


argon and 

, § he 

counterpres 

sures were con 

siderably in- .<— 

creased and the co 

expansion ratio = - 
However until now only 
pressures below 100 mm Hg have 


xenon 


lowered, 
been used, The separation factor 
for each unit lies in the same order 
of magnitude as for a diffusion bar 
rier. Experiments with 
hexafluoride are to begin shortly 
extrapolation of the results obtained 
with noble gases hold great promise. 

An account of the basic princi 
ples of the Marburg process may be 
found in a paper, “Die Trenndiise 
(The Separation Nozzle) by Becker 
Bier, and Burghoff in Zeitschrift fiir 
Naturforschung, Tiibingen, Vol. 10a, 
No, 7, 1955. 

The adjoining diagram shows the 
arrangement of the apparatus. A 
gas feed-pipe B carries at its lower 
end a DeLaval nozzle C, opposite 
which is a cone-shaped paring tube 
D. The gap between the two can 
he remotely controlled by raising or 
lowering B by means of the gastight 
sleeve E. The lighter component 


uranium 


ras tends to accumulate near the 
edges of the stream issuing from the 
nozzle, is pared off by the separator 
D, and is collected in the chamber 
F’; the heavier component tends to 
collect at the center of the stream, 
therefore passes through the central 
hole in D to the chamber G. The 
outlets of F and G are attached 
through valves to mercury pumps 
(Hg 45 Leybold), backed up by 
rotary pumps. The gas samples 
are drawn off on the forevacuum 
side of the mercury pumps at 12 
mm Hg maximum. 

Becker and his team have already 
done considerable work on the ef 
fect on the separation factor of the 
diameter of the aperture in the sep 
arator and of its distance from the 
nozzle. They have found that the 
capacity of the apparatus can be 
considerably increased without loss 
in effectiveness by using flattened 
rather than round nozzles and sep 
arators. In particular a 0.2-mm 
wide 20-mm-long nozzle gave sep 
rations like those obtained with a 
0.5-mm-diameter round nozzle and 
yet had 12>» 
Further increase in throughput was 


greater throughput. 


limited only by available pumping 
capacity. Becker contemplates use 
of his apparatus in cascades, with 
the depleted gas being cycled back 
ward, 

He says that although the separa 
tion factor in his process is compa- 
rable to that in gaseous diffusion, 
replacing barriers by separation noz 
zles leads to a considerably greater 
reliability of operation, and makes 
possible substantially higher output 
for equal expenditure on separation 
equipment 
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Construction Begun on 
First Swiss-Built Reactor 


After several years of studies, 
hesitations, and theoretical contro- 
versy, the first Swiss-made reactor 
is taking shape. Earthwork is now 
completed on the forest-surrounded 
site along the river Aare at Wiiren- 
lingen, 30 mi west of Ziirich; con- 
crete foundations are nearing com- 
pletion. Some components have 
already been ordered from various 
Swiss firms, prominently including 
Brown Boveri & Co. of Baden, 


if hae iA 


Escher Wyss & Co. of Ziirich, and 
Sulzer Bros. S.A. of Winterthur. 

These three firms, the country’s 
largest in the mechanical engineer- 
ing field, are prime movers of the 
project, having set up a joint study 
group back in 1951 to explore the 
practical possibilities of nuclear 
power for Switzerland, Starting 
with no government aid at all, but 
with the support of the Ziirich Poly- 
technic’s Prof. Paul Scherrer (Swiss 
nuclear research pioneer and now 
head of her AEC), the group made 
a number of design studies. 


MODEL OF SWISS P-34 REACTOR shows: 1, natural U-D,O core; 2, graphite re- 
fiector; 3, boron shield; 4, steel cylinder; 5, water shield; 6, steel cover; 7, steel floor; 
8, concrete shield; 9, ventilation channel; 10, uranium rod; 11, cadmium regulating 
rod; 12, (behind concrete shield) controi motors; 13, vertical irradiation channels; 
14, high-temperature test circuit; 15, horizontal irradiation channel; 16, D,O pump; 
17, cooler; 18, D,O reservoir; 19, coolant water pipes. P-34 will operate at 
10 Mw heat, using D,O as moderator and coolant. An unusual feature is vertical 
channels in which temperature levels independent of, and higher than, those of core 
Itself will be maintained; they will serve to test fuel elements and coolants intended for 
power reactors operating at higher temperatures than P-34. Design is so planned 
that “trouble” in one of channels will not seriously influence operation of reactor 


Vol. 14, No. 6 - June, 1956 


ROUNDUP 





By 1955 official help was forth 
coming, and a special nonprofit cor- 
poration, “Reactor, Inc.,” I Réectour 
S.A.] was set up in March 1955. 
Shareholders are 125 private firms 
interested in the development of 
nuclear energy; 49% are industrial 
firms, 31% electric utilities, and 20% 
banks, insurance, and investment 
firms. The present paid-in capitali 
zation is about $372,000, but an- 
other $3.34-million is pledged. And 
under agreements with the govern 
ment, Berne will pay the group 
$1.144-million toward construction, 
up to $412,000 for testing purposes 
before regular operation starts, and 
$229,000 a year for at least five 
years toward operating expenses. 
The government will own the plant; 
Reactor, Inc., will build and op 
erate it. 

The Swiss reactor, 
P-34 (for Project 34 
is the 34th design study Reactor, 
Inc., has made since the firm was 
founded ), is not to be confused with 
Switzerland’s other pile the Oak 
Ridge-built Geneva exhibition reac 
tor. That small swimming-pool re 
actor, shown at last fall's Atoms-for 
Peace conferen c¢ and then sold to 


designated 
because it 


Switzerland, is now also to be set 
up permanently at Wirenlingen 

Two “working communities” are 
doing the preparatory work on 
P-34; a nuclear physics group staffed 
by physicists from Brown Boveri 
Escher Wyss, and Sulzer, and an en 
gineering group drawn from two 
electrical holding companies, Ele« 
tro-Watt S.A. of Ziirich and Motor 
Columbus S.A., Baden. In its first 
annual report, just published, Re 
actor Inc. says all technical prob 
lems have been solved 

P-34 will serve for materials test 
ing, physics and engineering re 
search on industrial and power 
reactors, isotope production and nu 
clear training. 

Some Swiss physic ists feel the 
design—established in April 1955 
when enriched U was scarce —was 
made obsolete by the U. S. offer 
this February. However, work con 
tinues—mainly to permit further ex 
perimentation and training in prep 
aration for a Swiss-built power re 
actor. With waterpower resources 
scheduled to be fully tapped by 
1975, this is becoming urgent. Re 
actor Inc. has already started studies 
for a power reactor to be built soon, 
probably also at Wiirenlingen, to 
run on enriched U 
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McKinney 
Neutral 


‘Wasteful 
Drain’ 


(Continued from page 18A) 

best be accomplished by industry taking financial and technical responsibility 
crt conditions where it will sustain the major burden of whatever loss occurs 
and accrue the advantage of any economies. Government assistance in some 
respects may be necessary, but we do not believe that government responsibility 
or government cost contracts are likely to sufficiently provide the desirable in- 
centives to cost reduction, 

‘In our opinion American industry is responding to this challenge in a very en- 
couraging manner. It cannot be overlooked that we have had a formal power 
reactor development program for only slightly more than two years and that this 
length of time is wholly insufficient for the deve lopment of the vast technology 
necessary for construction and operation of really economic power reactors of 
any size or type.” 

Furthermore, Libby said AEC could not meet the demands on manpower that 
additional Government reactor projects would pose, and that problems of site 
selection and disposition of power would catapult AEC into “the crossfire of the 
public versus private power controversy.” Finally, he said, development, design, 
construction, and operation for five years of the Gore-bill reactor plants would 
cost $600-million over a ten-year period (not including cost of auxiliary facilities 
for transmission, fuel processing, etc.—at least four times the value of the power 
produc ed 

And AEC Chairman Strauss told the committee: “Our present goal is more 

scientific knowledge, not simply more kilowatts . . . We believe that the « 
forced adoption of arbitrary goals of kilowatt c: pacity or numbers of full-s« rr 
reactors for an early date, such as 1960, is unwise because it would divert scarce 
technical skills from activities which promise greater results in subsequent years. 
The mere numbers of kilowatts of capacity to be in existence by 1960 is not in 
our view, very meaningful.” 

Probably most neutral of the witnesses to testify was Robert McKinney, editor 
and publisher of the Santa Fe New Mexican, and chairman of the recent citizens’ 
panel which reported to the Joint Committee on the impact of peaceful uses of 
atomic energy. He argued against the construction of government nuclear 
power plants “just for us to look at, brag about, and subsidize,” and for an “inter- 


national atomic power demonstration program” with this country building re- 


actors abroad. Such a course, said McKinney, could serve as the “keystone for 
a new and effective structure of international policy” for the U.S 

But he also maintained that the present U. S program of reactor development 
was deficient in the small and medium-sized types. A 10-Mw nuclear power 
plant built abroad, he said, can go further in capturing the imagination of people 
around the world than a 100-Mw conventional plant costing many times more 

Industry objections to the Gore proposal stressed the technical manpower 
situation. Such witnesses as Philip Sporn, president of American Gas & Electric; 
Charles E. Oakes, president of Pennsylvania Power & Light; Francis McCune, 
vice president of General Electric; Walker L. Cisler, president of Detroit Edison 
and others contended that adoption of the Gore proposal would place a great 
strain on existing manpower 

Sporn told the committee the Gore proposal “would mean a wasteful drain on 
engineering and other technical personnel which I know we cannot afford.” 
Oakes presented the committee with a number of copies of statements, news 
articles, figures, and quotes to illustrate the technical manpower shortage. 

While the supporters of the Gore bill—and they included spokesmen for labor, 
electric cooperatives, and public power groups—tended to look upon the yard- 
stick as one of more kilowatts, opponents were more concerned with technological 
progress 

Sporn, who with Cisler was a delegate to the Geneva Atoms-for-Peace Con 
ference, noted that in the U. S. economy “those concepts and designs which show 
promise for advance in efficiency or economy tend to be selected quickly as they 
become ready for development. There is every reason to believe that this 
process is working and will continue to work in the atomic power field 
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Congress May Vote Federal Reactor Risk Insurance 


Congress appears ready to under- 
write most of the insurance risks 
that now cast a shadow on develop 
ment of a private nuclear power 
generating industry in the United 
States ; 

his is the major conclusion to 
be drawn from a week of intense 
hearings on reactor disaster indem- 
nification by the Joint Congressional 
Committee on Atomic Energy. 

Sen. Clinton P. Anderson (Dem.- 
N. M.), JCAE chairman, who has 
been somewhat impatient with the 
pace at which industry has been 
going ahead on building power re 
actors and who called the hearings 
“other possible roadblocks” 
as well as the vexing insurance prob- 


} 
to clear 


lem, expects fairly easy sailing for 
legislation providing Government in 
demnification. However, one basic 
in philosophy came to 

light between AEC, which submitted 
a proposed legislative draft, and 
w Anderson, who criticized it 

vho has since filed a bill of his 


diffe rence 


Owl 

Che difference arose when—after 
AEC had presented its proposal 
calling for the Government to as 
sume liability for any 
damage above the $65-million cov- 
ered by the private insurance in- 
Anderson charged that the 
AEC had been concerned only for 
the interests of stockholders of big 
companies, not for the public at 
large. The AEC draft does not re 
quire licensees to take out the maxi 
mum available private coverage; 
consequently, Anderson asked, if a 
small outfit such as a cooperative or 


accident 


dustry 


a college with a research reactor 
could afford to pay private insur 
ance premiums only for, say, $5 
million worth of coverage, who 

ould be liable for public claims in 
the range between $5-million (where 
private coverage stopped) and $65- 
million (where Government liability 
began)? AEC had no answer, said 
this MM ould be uncovered. “We 
have not yet decided,” said Civilian 
Applis ition chief Harold Price, “on 
what should be the Commission’s 
attitude with respect to how much 
resources in addition to that [ability 
to pay AEC for fissionable material 
used, lost and burned up, and finan 
il ability to carry forward the proj 
ect] the company should show for 
the purpose of meeting the claims 
of third parties against damages 


cl 
I 


from accidents.” 


Rep Sterling Cole (Rep., N. Y.) 
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declared, “I cannot conceive that 
the Commission would be justified 
in granting a license unless the 
Commission was satisfied that the 
public interest was protected, either 
by way of adequate insurance or by 


way of assets the applicant may 
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have. Why is it not a policy of the 
Commission to say sor 

“I think the Commission will go 
ahead and adopt a policy on the 
questions you have raised,” Price re 
plied. “At the moment it is no 
problem because the companies are 
talking about wanting resources way 
above any figure that I would think 


AEC Retracts on Fusion Information for Industry 
An examination by Nucteonics of AEC open files on its access permit 
program showed that as of mid-May, 35 companies had been granted access 


to secret information on controlled 


thermonuclear reactions. They are 


Aerojet -Ge neral Corp., Azusa, Calif. 
Allis-Chalmers Mfg. Co., Milwaukee 
American Gas & Electric Service Corp , New York 


Babcock & Wilcox Co., New York 


Baltimore Gas and Electric Co., Baltimore 
Central Illinois Light Co., Peoria, IIL. 
Cincinnati Gas and Electric Co,, Cincinnati 
Cleveland Electric Illuminating Co., Cleveland 
Commonwealth Edison Co., Chi ago 
Consolidated Edison Co., New York 


General Dynamics Corp., New York 


General Electric Co., Schenectady 
General Public Utilities Corp., 
Illinois Power Co., Decatur, Ill 


New York 


International Tel. & Tel. Co., New York 


Jackson & Moreland, Boston 


Jersey Central Power and Light Co., Asbury Park, N. J 


Kansas City Power & Light Co., 


Kansas City, Mo 


Walter Kidde Nuclear Laboratories, Inc., Garden City, N. Y 
Arthur D. Little, Inc., Cambridge, Mass 

Metropolitan Edison Co., Reading, Pa 

North American Aviation, Inc., Downey, Calif. 

Nuclear Power Group, Inc., Chicago 

Pennsylvania Electric Co,, Johnstown, Pa 


Precision Technology, In 


Public Service Electric & Gas Co., 


Livermore, Calif 


Newark, N J 


Ramo-Wooldridge Corp., Los Angeles 

Raytheon Mfg, Co., Waltham, Mass. 

Robertshaw-Fulton Controls, Anaheim, Calif 

Stanford Research Institute, Palo Alto, Calif, 

Technical Research Group, New York 

M. Ten Bosch, Inc., Pleasantville, N. Y. 

lennessee Valley Authority, Chattanooga, Tenn 

Union Electric Co. of Missouri, St. Louis, Mo. 

Washington Water Power Co., Spokane, Wash. 
One curious thing that strikes the eye about this list—considering that 
AEC’s original fusion access announcement was in the form of an invitation 


to industry to participate in the program—is that more than half 


19 of 35 


are utilities that presumably would have more to learn than to contribute 
to the controlled fusion program, and that a number of companies that 
would be in a position to contribute are notable by their absence 

Late last month the word was out: AEC had put the lid back on con 


trolled fusion 


pending further review.” 


Project Sherwood people were 


said to be somewhat embarrassed at what appear to have been orders from 
above, since it was AEC that had publicly invited industry in, then changed 


its mind 


Originally, in announcing on Feb. 3 that access would be grante d 


AEC had declared: “The availability of such information under the access 
permit program will, it is hoped, permit muc h wider independent experi 


mentation and research, encourage more people to work in the field, and 


lead perhaps to earlier solution of some of the enormously difficult problems 


involved.” It was said that only some of the very biggest manufacturers 


were to get actual access to fusion information, on their insistence that they 


be allowed to watch what happens while they invest millions in fission 
Meanwhile the British Atomic Energy Authority invited scientists from 
industrial research concerns to a fusion information meeting, said it would 


share its thermonuclear secrets with private industry in the drive to harness 


fusion for peac eful purposes. 
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the Commission would impose as a 
minimum, They are saying that 
even $65-million is not enough.” 
This does not apply to small 
organizations, Anderson objected, 
pointing out that the Nebraska Con 
sumers Public Power District had 
been unable “to get a firm commit- 
ment from anybody to carry their 
insurance thus far.” “If we are 
going to try to run the program for 
Consolidated Edison and Common 
wealth Edison and Detroit Edison 
to build plants and do not want to 
get small plants in it, then, of course, 
you are operating on the right 
theory,” Anderson told Price. “If 
you: are talking about keeping them 
out, this would keep them effectively 
out. You say, ‘I am sorry, but you 
are a small REA. You join up with 
the Consolidated Edison or Com- 
monwealth Edison or Detroit Edi 
son and we will talk to you.” 
Concluded Anderson; “I think 
maybe you had better take a look at 
the possibility of requiring them 
[operators] to carry something to 
protect the general public.” 
Another point at issue: AEC and 
industry witnesses asked that the 
Government's excess liability have 
no ceiling placed on it. “If indus 


try is not satisfied with half a bil 
lion, it may end up with nothing at 
all,” Anderson remarked; “you can't 
pass a blank check through Con 


gress... In suggesting $500 
million, I was trying to see if we 
could not get some figure that 
would not frighten the country or 
the Congress to death and still solve 
the problem which the producers of 
parts face and which the fabricator 
of the entire reactor faces, and 
which the operator of the reactor 
would eventually face once he puts 
it into operation.” 

Earlier, Commissioner W. F. Lib 
by, testifying on the maximum pos 
sible effects of a reactor failure, had 
put the range of worst possible 
pro ny damage for a 10-Mw plant 
at $5--24-million, for a 100-Mw re 
actor at $50—200-million, in case of 
core rupture and complete release 
of all fission products accumulated 
after 100 days’ full-power opera- 
tion. He added, however, that “the 
probability of a major reactor fail- 
ure ig vanishingly small, and that 
the essential integrity of contain- 
ment structure can probably be as 
sured by conventional engineering 
design and construction. Looking 
at it pessimistically we might expect 
a release of 1% of the fission prod 
ucts in the event of a reactor fail- 


21A 


ure; for a 100-Mw reactor such a 
failure would be equivalent to total 
release from a 1-Mw reactor. Such 
a release could result in damages of 
the order of only a few million dol- 
lars, well within the range of ex- 
perience in conventional industries.” 
One week after close of the hear- 
ings, Senator Anderson introduced 
his bill (S.3929) setting up a Fed- 
eral reactor hazard insurance pro- 
am, but without the shortcomings 
- had criticized in the AEC draft. 
This Anderson did by providing for 
a sliding, compulsory minimum of 
private insurance that each reactor 
operator would be required to carry. 
AEC would be responsible for de- 
termining the amount of basic pri- 
vate insurance required of each 
licensee as a condition of issuance 
of the license. The cost of private 
insurance would be one of the fac- 
tors considered in fixing the level at 
which the Government indemnity 
begins to operate, 
Other features of the Anderson 
bill: 
* Liability of reactor operators would 
be limited to the amount of private 
insurance coverage required by AEC 
together with the amount made 
available under the Federal indem- 
nity plan, 
* The Government's liability is lim- 
ited to $500-million in the aggregate 
for each facility in the U. S. and 
each incident. 
* The U. S. would make a minimum 
annual charge per reactor for this 
coverage, the proceeds to be de- 
voted to AEC research on nuclear 
safety. 
* Procedures and standards for set- 
tlement of claims are established, to 
broaden protection of the public 
while protecting the Government 
against excessive settlements. 
* AEC is authorized to extend Fed- 
eral excess indemnity to its con 
tractors as well as to licensees. 
Anderson said JCAE would hold 
brief hearings both on his bill and 
on the AEC draft which Rep. Cole 
introduced (H.R.11242). 


Meanwhile the pool of 70 capital 
stock casualty companies formed 
five months ago (NU, Feb. '56, p. 
10), grown now to 110 firms, was 
formally organized as the Nuclear 
Energy Liability Insurance Associ- 
ation to underwrite private reactor 
hazards, with a $50-million third- 
party liability limit per reactor. 
Questioned at the Washington hear- 


ings, a representative told Sen. 
Anderson that all the country’s 650 
stock companies had been invited 
to participate, but that the 110 who 
accepted represent the overwhelm- 
ing majority—about 90%—of the 
country’s liability capacity. Like- 
wise, the capital stock fire and prop- 
erty insurance companies, who had 
earlier announced a pool to provide 
$50-million coverage for reactor 
operators insuring their property 
against reactor damage, organized 
formally as the Nuclear Property 
Insurance Association. Of some 
550 existing companies invited to 
join, 150 are members. 

Both the liability and the prop- 
erty syndicates said they were not 
yet in a position to quote rates. 


German Plans Described 


Completing a whirlwind U, S. tour, 
Bonn’s Minister for Atomic Affairs 
Franz Josef Strauss told NucLEonics 
that West Germany had asked the 
AEC for more than the 6 kg of en- 
riched U provided for in the re- 
search bilateral, because she wishes 
to purchase three research reactors 
in the U. S. 

He said he came here interested 
in buying two swimming pools of 
different types, and a water boiler; 
but that he had lost interest in the 
latter and was considering instead 
a sodium-graphite type, an Argonaut 
(see p. 22), or an LITR or ORR 
type. He said he hoped to sign 
purchase contracts with manufac- 
turers “as soon as possible, in a few 
weeks,” and then open negotiations 
with AEC for a power bilateral. 
Time of delivery for the research re- 
actors will be 12-18 months, he 
indicated. 

Of the three U. S.-bought reac- 
tors, one will be set up at a power re- 
actor development school at Munich; 
the second swimming-pool at an- 
other power reactor center at Ham- 
burg which will eventually concen- 
trate on nuclear propulsion for ships, 
and the third near Frankfurt. A 
fourth center is contemplated for 
Cologne. 

In addition, a national nuclear re- 
search center will be established at 
Karlsruhe. Here the first German- 
built research reactor—10-Mw heat, 
2.5-Mw electricity—will be designed 
and built, along with laboratories, 
hot cells, a teaching institute. The 
Federal government, state govern- 
ments and private industry will col- 
laborate in this scheme, to take 2%— 
3 years. 
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AEC Asks More Uranium 


Both extension and expansion of 
uranium procurement were set by 
AEC in separate moves. Both 
pointed to the coming of a transition 
from a Government-controlled to a 
commercial uranium market. 

On the former, the long-awaited 
announcement finally came regard- 
ing the 1962 terminal date for 
guaranteed AEC purchase of all U 
production: AEC will continue the 
purchase program for an additional 
five years, to Dec. 31, 1966. It 
also will extend the initial produc- 
tion bonus for U ores from the 
present expiration date, Feb. 28, 
1957, to March 31, 1960. 

However, AEC set a price of $8 
per pound of U.Os contained in 
normal mill concentrates or precipi- 
tates, less than presently prevailing 
prices. Also AEC will retain an 
option to buy no more than 500 
tons of UsOs per year from any one 
mining operation; until 1962, AEC 
to buy all ore offered it. On the 
other hand, under the new procure- 
ment program AEC will let pro- 
ducers sell to licensed commercial 
users of uranium as well as to the 
Commission itself, 

The move reassured the uranium 
industry, long worried about the 
1962 deadline; but small operators 
complained that producers owning 
their own mills stood to benefit the 
most, as post-1962 prices are on 
concentrate rather than ore. 

As to expansion, AEC has asked 
bids—-due in the fall—for construc- 
tion of additional feed-materials- 
plant capacity. AEC wants 5,000 
tons a year more uranium oxide and 
fluoride for five years beginning 
1959, hopes industry will build the 
first privately-owned feed materials 
plants to supply it—but has asked 
$22.2-million in the current budget 
to cover AEC construction if indus- 
try does not respond. Four com- 
panies (Vitro, National Lead, Mal- 
linckrodt, Union Carbide) have 
spreadeagled the field till now, dis- 
couraged many smaller firms from 
trying to compete. AEC would 
like to have new blood in the pro- 
gram, so each of the four are team- 
ing up with another company to 
make a proposal Mallinckrodt with 
Climax Molybdenum, Vitro with 
Goodrich Chemical, Union Carbide 
Nuclear Co. with Catalytic Con- 
struction, and National Lead with 
Allied Chemical & Dye. 
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About the Industry 


The sun had not yet set on the opening day of the country’s 
first privately-financed reactor-fuel-element factory when _ its 
builder, Babcock & Wilcox, announced it would start at once to add 
52,000 ft? to the existing 32,000. The multimillion-dollar addition, 
to be completed by November, will add three 50-ft production 
bays to the single one now adjoining a row of handsomely equipped 
laboratories. The Nuclear Facilities Plant, six miles east of Lynch- 
burg, Va., in a bend of the James river, was built to supply fuel 
elements for AEC’s MTR (NU, Dec. '55, p. 10; Jan. 56, p. 13) and 
to develop and produce similar, larger elements for Con Ed's 234- 
Mw Indian Point plant, which B&W is building. What the ad- 
dition will house, B&W president Alfred Iddles declined to say 
(“We're going to develop new things—I don't know what they 
are. We have faith. It’s not for any one thing that is known 
today.”) However it is understood that—even though B&W last 
month got the nod from AEC to build the first pilot liquid-metal- 
fueled reactor—-Lynchburg will remain a solid-fuel center. A con- 
siderable amount of production development, as distinct from 
scientific development, remains to be done: how to make fuel 
elements on an assembly-line basis and make money too. 


Meanwhile it was learned that B&W had transferred the new 
Nuclear Facilities Plant from the atomic energy division to the 
boiler division. It explained this seemingly paradoxical turn this 
way: B&W has decided that atomic energy is here to stay and 
that the entire company is going to be involved in nuclear activities; 
so the atomic energy division will concentrate on development 
and design work, and straight production will be the domain of the 
boiler division. 


Also unveiled at Lynchburg last month was the critical experi- 
ment facility, 1,200 yards from the fabrication building. Here a 
zero-power mock-up of the Indian Point reactor’s core will permit 
calculation of the reactor’s nuclear characteristics (see p. 102). 
Largest critical experiment ever made, according to B&W, in terms 
of the quantity of U*** used, it will use it in the form of oxide pow- 
der dispersed in polyethylene plastic tape—rather than solid metal 

sandwiched between thorium blanket plates, for ease of handling 
and greater safety. (In the event of safety rod failure, rising 
power in the core will cause gas bubbles to form in the plastic, and 
this will force automatic shutdown.) B&W hopes to get the core 
mock-up critical by fall, has a full year of experiments planned. 
THe building itself is flexible so that other critical experiments can 
be staged after completion of the work on the Con Ed job. 

Incidentally, B&W has arranged for $10-million of insurance on 
the Lynchburg installation, through the company’s regular carriers. 


The nucleonics industry will be a voracious customer of stainless 
steel, according to Robert P. Petersen, director of nuclear research 
for Republic Steel. The Con Ed plant will use 100 tons in the 
reactor unit alone, he said; Republic supplied 300 tons for the 
Seawolf. By 1958, Republic expects to produce more than 500 
tons annually for nuclear uses, and the entire industry shortly 
thereafter may be making 20,000 tons a year. Petersen also points 
out that as the price of uranium drops, it may become cheaper to 
use stainless with more U, to get more neutrons to overcome steel’s 


higher neutron absorption cross section, and thus avoid expensive 


exotic materials. 
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Reactor News 


Navy research reactor nears completion. Also the first 
reactor to be located in the Nation's capital, the swim 
ming pool reactor being built at the Naval Research 
Laboratory is scheduled to be finished this month, to- 
gether with “a number of special purpose research labo- 
ratories for use in conjunction with the reactor.” The 
reactor and its associated research facilities are to be 
entirely unclassified 


Reactor program revelations. A host of new informa 
tion came out during the AEC’s presentation of its case 
against the Gore bill (see p. 17). Reactor develop 
ment chief Kenneth Davis in his testimony before the 
Joint Congressional Committee on Atomic Energy, dis 
closed these facts: 

¢ General Public Utilities Corp. has called for bids by 
July 1 on the building of a nuclear power station in 
Manila, P.1, 

© Borax-3—like EBR-1—‘“ceased to operate because 
of a fuel element failure,” in April, after operating at 
Arco for about six months at rated temperature and at 
electrical power levels up to about 2 Mw. A second 
core with new fuel elements is being developed and will 
be used in continuing the experiment as Borax-4. Initial 
operation is expected early in fiscal 1957. 

¢A zero-power fast critical assembly, ZPR-3, “oper- 
ated successfully” at the National Reactor Testing Sta- 
tion at Arco during the first five months of 1956. This 
facility began operating in Oct. 1955 and is being used 
to provide accurate data necessary for detailed design 
of the EBR-2 core. Critical experiments for the EBR-2 
core with U™ are continuing, and a Pu loading simulat- 
ing the EBR-2 will be comple ted soon Because of the 


heavy workload imposed on ZPR-3, consideration is 


being given to the construction of another zero-power 
fast critical assembly at Argonne 

¢ Study contracts have been negotiated with Ford In 
strument Co. and with Studebaker-Packard Corp. to 
provide a better understanding of the potential economics 
of the gas-cooled concept and to delineate the research 
and development remaining to be accomplished. Bat- 
telle Memorial Institute has begun testing materials ap 
plicable to this reactor concept, and a contractor is being 
selected to design, construct and operate a gas-cooled 
reactor experiment for AEC. 

¢ A new reactor approach is a recently-added project 
“primarily to test plutonium recycle techniques in thermal 
heterogeneous systems.” AEC has asked GE at Han- 
ford to submit plans for an r-&-d program covering the 
use of Pu in he operation of thermal heterogeneous 
power systems, and construction of a small experimental 
reactor is contemplated as the focal point of the pro 
gram. Recycling Pu would have three important merits, 
Davis said: it may reduce fuel costs, it will net more 
power from a given U supply, and it will increase the 
usefulness of reactors in other countries requiring slightly 
enriched U by reducing the dependence of such reactors 
on isotope separation plants. Very little r-&-d work has 
been done in this field, Davis observed; the work planned 
will include reactor physics, reactor engineering and 
plutonium-recycling metallurgy 

¢ In Canada, there is being considered a 100- to 200 
Mw low-cost nuclear power station, and several small 
package power reactors 

¢In Belgium, a high-flux engineering research reactor 
is planned at Mol for completion in 1958 (NU, Feb, '56, 
p. 13), and negotiations are underway with Nuclear 
Development Corp. of America for design studies. The 
Belgians are also considering a medical reactor for Mol. 
They want a 150-Mw power reactor by about 1961. 


A&FP buys two reactors. General Electric and Atomics 
International were chosen to supply two of the three 10 
Mw power reactors American & Foreign Power plans to 
install in Latin America. CE offered a single-cycle 
boiling-water reactor using stainless-steel-clad uranium- 
oxide rods having a warranted life of 15 months at 80% 
load factor. Al's proposal was for an organic-moderated 
plant, contingent on success of AEC’s current OMRE 
projects; AI also warranted aluminum-clad uranium plate 
fuel elements for 15 months. Final decision has not yet 
been reached as to the manufacturer of the third reac 
tor still to be purchased; Alco, AMF Atomics, Westing- 
house, and Babcock & Wilcox with Allis-Chalmers were 
the other bidders. A&FP said it was not yet in a posi- 
tion to announce the names of the countries where the 
plants will be installed, because no Latin American 
country has as yet completed negotiations for a power 
bilateral. Brazil is considered certain to be one of the 
three, and Mexico, Cuba and Guatemala are said to be 
in the forefront for the other two. 


Daystrom to build BNL medical reactor. Daystrom 
has landed a contract to build the Brookhaven medical 
reactor. This will be the first complete reactor job for 
Daystrom, hitherto an instrument and component sup 
plier. Daystrom will build the core and console, do the 
wiring, subcontract the rest. The firm has also cen 
tralized the administration of its nuclear program, and 
set up new headquarters at Elizabeth, N J. 


A ninth reactor concept? AEC is understood to be 
interested in an additional approach, a fluidized uranium 
slurry reactor. 
coated with uranium, would be circulated through the 
reactor core, The project is understood to be under- 
way at Rice Institute. However, AEC reactor chief 
Kenneth Davis says that this is still “just something 
strictly in the exploratory stage—a long way from a re- 


Here, graphite pellets of micron size, 


actor experiment 

Argonaut a useful educational tool. Argonne National 
Laboratory's Argonaut has stirred up considerable in 
terest in university circles looking for simple, safe, and 
inexpensive nuclear teaching reactors. The Argonaut 
(the name derives from Argonne-naught—naught be 
cause it is essentially zero-power) is described as being 
“not only fool-proof but student-proof”; in addition it 
uses uranium of less than 20% enrichment, and can be 
built for less than $100,000. The core consists of an 
nular aluminum tanks of 2 and 3 feet diameter, with 
Borax-type fuel elements placed in the annulus, sep 
arated @y graphite blocks, and immersed in water mod 
erator; an internal thermal column occupies the inner 
tank. The reactor is capable only of brief operation at 
10 kw maximum; the primary safety system, giving fast 
and absolute shutdown, is effected by nitrogen injection 
to decrease moderator bulk density ; simultaneously the 
water moderator is dumped through a quick-opening 
valve. 


Third ANP reactor at Convair. A 10-Mw (heat) re 
actor to test radiation effects will be built by Convair 
at its Forth Worth, Tex., nuclear airplane facility. Con 
vair already has one small reactor that can be hoisted 
on a crane, and another installed in a conventionally 
propelled B-36, for radiation shielding tests. j 


Spain gets U. S. aid. Like Brazil (NU, May '56, p. 23), 
Spain has been granted $350,000 U. S. aid toward the 
cost of the research reactor she is buying from GE. 
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World News 


Soviet AEC set up. Pravda recently reported estab- 
lishment of the Main Administration on Atomic Energy 
ind the naming of Efim Pavlovich Slavsky to head it. In 
the past, it is believed, responsibility for nuclear energy 
development was divided among several bodies, prin- 
cipally the Academy of Sciences, the Ministry of Electric 
Power Stations (Georgi Malenkov’s ministry after his 
demotion from the premiership), and the Soviet Armed 
Forces Ministries. The new body will be charged with 
developing nuclear reactors for electric power stations, 
ind _ scientific research and development on all phases 
of nuclear development other than military. The an- 
nouncement fails to mention military uses of nuclear 
energy, and the task of the new administration ap- 
parently will exclude control over the military. The 
tep follows closely the establishment of the Central 
Institute for Nuclear Research (NU, May ‘56, p. 23), 
which will coordinate nuclear research in all Soviet 
satellites with that of Russia. 


CIR agreement signed. Under an agreement signed in 
New Delhi by Indian Premier Jawaharlal Nehru and 
Canadian High Commissioner Escott Reid, Canada will 
contribute slightly more than half the $14-million cost 





f CIR (Canada-India Reactor), the NRX copy that 
Ottawa offered India under the Colombo plan. Canada 
is supplying the reactor itself and steel for the hermet 
ically-sealed steel rotunda, 135 ft high and 120 ft in 
diameter, and is doing all the design work; total value of 
her contribution is $7.5-million. Indian contractors and 
labor will do most of the construction work at the site 
value of the Indian contribution is more than $6.5-mil 
lion. Canada will supervise engineering and erection, 
and is training Indian technical personnel in operation 
of NRX at Chalk River. Work on the foundations and 
basement has already started at the site on Trombay 
Island, seven miles NE of Bombay, and should be com 
pleted by the end of this month. Erection of the steel 
rotunda will start soon after the monsoon this year and 
will be finished by year’s end; the reactor is scheduled 
for operation by mid-1958. Adjoining sketch shows A 
the reactor; B, the fuel-rod removal flask, and C, the 
storage block. Spent elements are drawn out of the 
core and up into the 25-ton lead-lined flask, which then 
moves across the bridge over the concrete storage block 
ind lowers the “hot” rods into the block and onto a car 
riage that travels in a water-filled trench to the chemical 
A revolving crane operates at the 


rocessing plant 
Laboratories, offices and equip 


hase of the cupola. 
ment rooms surround the base of the rotunda, outside 
the airtight shell. 
NRX design being incorporated in CIR by Shawinigan 
Engineering Co, Ltd. of Montreal are: more extensive 


Among improvements to the original 
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facilities for experiments on power reactor development, 
more holes through the shielding for basic physics ex- 
perimentation, and advanced control and instrumenta- 
tion. 


Calder Hall “A” goes critical. On May 22 the first of 
the two reactors comprising Britain’s first full-scale nu 
clear central station was brought to criticality, Fuel- 
loading had started at the end of April, after completion 
of stringent pressure tests on the reactor pressure vessel, 
and after loading of more than 1,000 tons of graphite 
moderator. Physical measurements and _ instrument 
checks are now taking place; steam produced now is 
dumped through a large condenser. Sometime in 
August it is expected that tests of operation at fractional 
load will have been completed, and only then will the 
turbogenerators be started up. Two months later, on 
Oct. 17, Queen Elizabeth will visit Calder Hall to open 
the station officially. 


Portugal plans moves. By the end of 1957, Portugal 
will have completed a nuclear physics and engineering 
laboratory, according to José Frederico Ulrich, president 
of the Portuguese Board of Nuclear Energy. It will be 
equipped with a research reactor, one or two particle 
accelerators, a pilot plant for producing pure uranium 
from ore, and a chemical lab for nuclear metallurgy 
research; it will be available to Portuguese universities 
for teaching of nuclear science. 


Research reactor for Hungary. Last month construction 
began on Liberty Hill overlooking Budapest on the 
country’s first research reactor. According to Népszava 
(“The People’s Voice,” a Budapest Communist daily), 
“Soviet plans are being used for the entire institute, 
which will be composed of one central building and 
several attached = nea tel Soviet technicians and 
engineers are scheduled to fit Soviet reactor parts into 
the main building during the spring of 1957.’ 


South African U production still climbing. Exports of 
“prescribed materials” (almost entirely uranium) are 
now running at over $8.5-million a month and should 
be considerably higher by year's end. Five new pro 
ducers are just starting operations, The country’s 
uranium industry will have earned about $980-million 
by 1965 when the 10-year contract with the U. S. and 
U. K. expires, according to Secretary ol the Atomic 
Energy Board J. Reid, Production of U will reach 
$140-million a year when resources are fully developed 
(20 of 27 gold mines producing uranium are already 
supplying it); this estimate compares with a $112- 
million estimate made only five months ago (NU, Jan. 
‘56, p 15). 

U strike in Colombia. Extensive pitchblende deposits 
are reported in the municipality of California, Santander 
province in NW Colombia. The Ministry of Mines and 
Oil will entertain proposals for exploitation. The govern 
ment is already considering a contract with Electric 
Mines Corp., a U 


ore 


S. firm, for exportation of uranium 


Nuclear ship blueprints ready. The Foundation for 
Shipbuilding Research, Goteborg, Sweden, is now com 
pleting blueprints for a nuclear propulsion plant for 
ships delivering 20,000 shp from “low-content uranium” 
with a 21-month reloading cycle. The Swedes feel if 
they are not to lose out in international competition they 
must start building such ships within 10 years 
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News in Brief 


First Fermi award to Yon Neumann. In recognition of 
“outstanding contributions to the theory, design and 
construction of fast electronic computing machines,” the 
first Enrico Fermi award of a medal, a citation, and 
$50,000 was conferred on Commissioner John von Neu- 
mann by the AEC. Fermi himself was the only prior 
recipient of the award, which was given his name after 
his death. Said the General Advisory Committee: “The 
fact that the use of these machines, all developed almost 
within a decade, is now commonplace in industry, in 
business, and in military, engineering, meteorological 
and scientific applications is largely due to Dr. von Neu- 
mann’s direct contributions and inspired direction. In 
the control and use of atomic energy for military or 
peaceful purposes, which was central in Dr. von Neu 
mann’s mind in the development of these machines, they 
are indispensable.” 


Vienna to be world’s atom capital. Both the United 
States and the USSR endorsed Vienna as the permanent 
headquarters of the proposed International Atomic 
Energy Agency (NU, May ‘56, p. 17). 


Su plementary AEC funds asked. An additional $112.5- 
million for the AEC was asked of Congress for the fiscal 
1957 budget to speed development and production both 
of weapons and civilian power plants, $88,4-million 
would go for operating expenses, $24.1-million for cap- 
ital expenses. The regular AEC budget for next year 
calls for $1.8-billion. 


QM planning food-processing center. A pilot plant for 
food irradiation is to be in operation by the end of 1958. 
Bids are due June 20 on an accelerator capable of giving 
1,000 tons/month a 2-million rep dose based on the 
unit density of the material, working 24 hours a day, 28 
days a month. The plant also will have a beta source 
that the Army Quartermaster Corps will purchase, and 
a reactor that AEC is developing and will build. Oak 
Ridge and Argonne National Laboratories and Inter 
nuclear Co. of St. Louis have study contracts on that 
roject, but neither the reactor type nor the site has yet 
een chosen, 


Industrial nuclear technology session a success. The 
two-day conference on applied uses of radiation held in 
Chicago last month by Armour Research Foundation and 
Nuc.eonics drew nearly 500 persons. Plans are being 
laid for a second such meeting next year. 


Euratom a step closer. At a meeting of the foreign 
ministers of “Little Europe”--France, Italy, West Ger- 
many, Netherlands, Belgium and Luxembourg—in Ven- 
ice the technical report on Euratom (NU, Dec. '55, p. 
11; March '56, p. 25) was adopted as basis of discussion 
for a treaty. Treaty-drafting will start June 26 in Brus- 
sels where the ministers will meet again. 

Olin Mathieson in fuel field. A new nuclear fuel divi- 
sion has been set up by Olin Mathieson Chemical Corp., 
with headquarters in New Haven, Conn. 


Curtiss-Wright to build lab. A nuclear materials lab- 
oratory with a research reactor and hot cells is planned 
for the 80-mi’ research and development center Curtiss- 
Wright Corp. is setting up at Quehanna, Pa., 25 mi NW 
of University Park in the central part of the state. The 
new facilities will be used both for support of defense 
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production and for peacetime applications of nuclear 
energy. 

Nuclear course for industry repeated. North Carolina 
State College will give, for the second summer, a course 
in nuclear engineering fundamentals for industry, at 
Raleigh July 2-28. The course will cover nuclear 
power developments, reactor theory and design, chem- 
ical processing, safety and health aspects, and basic 
nuclear physics. 


Work underway on AEC headquarters. An $8.83-mil- 
lion bid by John McShain Inc. of Philadelphia was low- 
est of 13 and won for the firm the construction job on 
AEC’s 400,000-ft’, 4-story headquarters at Germantown, 
Md., 23 mi NW of Washington (NU, Jan. '56, p. 11). 
Work at the site has begun and the building is to be 
completed by late 1957. 


OMRE approaches construction stage. Idaho Opera- 
tions Office of AEC was to open bids early this month 
on a contract for construction of buildings, utilities, 
services and roadways for the $180,000 Organic Mod- 
erated Reactor Experiment at the National Reactor 
Testing Station. Idaho Operations also announced that 
the Ralph M. Parsons Co, of Los Angeles had been 
given a contract for architect-engineering of test facilities 
for the aircraft nuclear propulsion area at NRTS 
operated by General Electric. The $12-million facilities 
will include a test building, shielded control and equip- 
ment building, and supporting facilities; design will take 
10 months, construction will start next spring. 


U production at Orphan to start. Western Gold & 
Uranium Inc, has obtained sufficient private capital to 
bring into production this month its big “Orphan” 
pitchblende lode (NU Jan, ’56, p. 16). 


Zirconium blast under probe. AEC and Union Carbide 
Nuclear Co. are investigating an explosion of “one or 
more” drums of zirconium oxide and zirconium scrap 
metal in a salvage yard at Oak Ridge’s Y-12 area last 
month. Two of three men working 30 to 40 feet away 
were killed, the third is in serious condition. Like Ti, 
Al, and some other metals, Zr in chip or oxide form is 
pyrophoric and should be kept under oil. Another, 
earlier Zr incident came to light recently: a year ago 
150,000 Ibs of Zr went up at Bettis, destroying a storage 
building. 


Detroit Edison starts site work. Grading, improvement 
of an access road, and other site-preparation work will 
be started at Lagoona Beach, 30 mi south of Detroit, 
where Detroit Edison and 25 partners in the Power 
Reactor Development Co, plan to build a 100-Mw fast 
breeder power station (NU, Feb, '56, p. 16; April, p. 22). 


GE gets paid. A check for $1 was handed by AEC 
to GE as compensation for its having operated for ten 
years two huge AEC installations—the $1-billion Han- 
ford Plutonium works and the Knolls Atomic Power 
Laboratory (but $97,000 monthly administration ex- 
pense has been reimbursed). Under a new five-year 
contract, GE’s fee for continuing to operate the plants 
will be raised from ten cents to $2.65-million a year, 
and the company will assume some indirect and over- 
head expenses, liabilities, and business risks formerly 
carried by the government. 


June, 1956 - NUCLEONICS 





RCL RECORDING 
SPECTROGAMMEOMETER 











WRITE DEPT. 166 FOR YOUR ISSUE 
OF THE NEW RCL-WAKEFIELD 
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Photo Courtesy Steel & Alloy Tank Co., Newark, N. J 


Veeco’s there... 
at the drop of an ion 


. to detect leaks in Nuclear Equipment from giant tanks to pencil-sized 
dosimeters. The ions, of course, are those of Helium, and the detector is the un- 
excelled Veeco Helium Mass Spectrometer Leak Detector. Sustained accuracy, 
and reliability of results are assured by the Constant Sensitivity lon Source . . . 
exclusive in Veeco Leak Detectors. So we can say Veeco’s sensitivity is “Always 
there.” 


Serving the nuclear industry from the very first, Veeco continues to 
pioneer progress in high vacuum equipment... . Leak Detectors ©® Valves °@ 
Pumps *® Gauges ® Systems. 





Write for our informative catalogue. 


iii ENGINEERING CO. 


86 DENTON AVENUE, NEW HYDE PARK, LONG ISLAND, N. Y 
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The U. S. S. Boston 


CAG-1), the Navy's first guided missile cruiser 


with Terrier Missiles and their launchers at the stern 


NAVY BUREAU OF ORDNANCE DEVELOPS WEAPON SYSTEMS 


FOR USE AGAINST ATTACK BY SEA OR AIR 


The recent unveiling of the Navy's first 
mbat anti-aircraft guided missile weapon system 
rERRIER—is but one result of the research and 
‘ elopme nt work being done by the U. S. Na 

bureau f Ordnance team ol 


| 


re ady tor 


and a coordinated 
ind educational institutions 
establishment in 1842, the Bureau of 
Ordnance has provided the weapons with which the 
Navy has fought victoriously With the 
lution from the first muzzle loading 
nons to today’s comple X WEAPONS 85 stems, it ha 
lirected the 
f the fire control 
juipment comprising the 


iter ordnance 


ustrial 
| rom it 


in six wars 
tf armament 
design, development, and production 
and other 


\ 
VaVYS al 


compute rs 


types of 
surtace ind 


of ad 


irtment of 


ca 


31-10 Thomson Avenue, Long Island City | 


Beverly Hills, Cal ° Dayton, Ohio 


The Research and Development Division of the 
Bureau of Ordnance has the responsibility of initiat 
ing and coordinating the research and deve lope nt 
of the many projects which result in such end prod 
ucts as guided missiles, homing torpedoes 
laid mines 
for these 


The job of guiding 


urcratt 
and the launching and control s 
weapons 


tems 


a key element of a modern 
day weapon sy stem trom the idea stage to the ready 
for-combat stage a wealth of technologs 

drawing upon the skill, farsightedness, and courage 
of responsible scientific and technical per 
the Bureau of Ordnance 
their counterparts in 

uuzations 


involve Ss 


Corited ] it 


and its laboratories ind 


universitie ind industrial 


on the technical 
Defens 
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Write for information 


Ford Instrument Company engineer 
placing equipment dasigned for Novy 
instrument in one of the enviror 


mental test chambers 





He’s learning to run a reactor that hasn’t been built 


... by using the Nuclear Reactor Simulator, a new 
concept in nuclear technology by L&N. The Simu 
lator electronically synthesizes reactor operation 
It’s a product of the engineers who designed and 
built the simulator exhibited by AEC at Geneva 
They've re-designed the unit as a simple and com 
pact tool for nuclear education and research 

Using the Simulator, a student can “see” the 
nature of discontinuous servo control, with position 
feedback, as applied to nuclear reactors. Many re 
actor conditions can be studied by changing control 
settings, varying neutron mean lifetimes, introducing 


step function AK upsets, etc. He also gets the “feel” 
of reactor operation. The recorders and control com- 
ponents are identical to those in L&N control systems 
in use on reactors here and abroad 

Folder ND46-70-700( 2a) tells how a Simulator can 
help in your nuclear research or engineering work 
Write Leeds & Northrup Co., 4936 Stenton Ave., 
Phila. 44, Pa 

haa 


LEEDS IN NORTHRUP 
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It|IS| worth going after 


nuclear energy business now... 


NUCLEONICS Reaches, Influences, and Sells 
A Multi-Billion-Dollar Industry 
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Atomic Energy as a Tool for Steelmaking . . . 











At Republic Steel, radioisotopes are help- 


ing to define the proper characteristics of 


iron ore pellets for a steel mill. 

Finding out how much iron ore is blown 
out the top of the blast furnace as dust helps 
determine the ideal, economical compacting 
procedure for forming the pellets from pow- 
dered ore. 

A couple of pounds of pellets irradiated 
to yield Iron 59 are salted in with the 1000- 
ton blast furnace charge of pellets, coke, 
and limestone. Scintillation counters on 


the furnace-top then show what percent of 


iron ore is lost as dust. Pellet compacting 


IRON S59 CHECKS 
ON ORE-DUST 
LOSSES AT 


REPUBLIC STEEL 


methods can be adjusted to produce the least 
dust loss. 

This is another example of Republic Steel's 
research with atomic energy as a tool of steel- 
making. Other uses include automatic gag- 
ing of the thickness of rolled steel strip, and 
the rates of diffusion of alloying elements in 
molten steel alloys. 

Republic Steel is also interested in Atomic 
Energy as a market for Republic ENDURO* 
Stainless Steels as tubing and structural ma- 
terials for reactors and heat exchangers. 

Write for information on Republic Steels 
for atomic energy applications, 


REPUBLIC 
STEEL 


Werltli Uhideit Range off Stiwdland, Stiols aud Stexl Predicts 
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AVIONIC 


FREQUENCIES 


PRECISION FORK 


FREQUENCIES 
240-400—500-1,000 cy. 


FREQUENCY STANDARDS 





ACCURACIES 
Type 50 +.02% (—65° to 85°C) 
TYPE Type R50 +.002% (15° to 35°C) 
50 Requires double triode and 
5 pigtail components 
Size, 1” diameter x 3%” high 
Weight, 3.5 ounces 


FREQUENCIES: ........ 
ACCURACY: ..+.002% 

OUTPUT: 
he 110V, 50 to 
SIZE: with cover... .10”°x17"x9” high 
PANEL model,. .10”x19”x8%”" high 
WEIGHT: ...ccecccee 25 pounds 


.50 to 1,000 cycles 
(+15° to +35°C) 
75 Watts 


75 cycles 


This organization makes frequency 
standards within a range of 30 to 30,000 
cycles. They are used extensively by 
aviation, industry, government, (armed 
forces) where maximum accuracy and 
durability are required, 


American Time Products 
Inc. 


POWER 


75 Watt 


FREQUENCY STANDARD 


TYPE 2111C 


INDUSTRIAL 


FREQUENCY 
STANDARD 
TYPE SOL 


FREQUENCIES 


50-60-75 or 100 cy. 


ACCURACIES 
TYPE 501 
(—65° to 85°C) 
TYPE R501 
+.002% (15° to 35°C) 
INPUT: 150 to 300V, B (6 V at .6 amps.) 
GUE UE? 0000008 2V into 200,000 ohma. 
SIZE:..3%"x4%"x5'4" high. Wet., 2 Ibs. 


' American Time Products, inc 
5 580 Fifth Ave. 


' Gentlemen: Please send details on your Type 


New York 36, N.Y 


‘ 
| Nome 


‘ 
4 Compony 


580 Fifth Avenue, New York 36, N. Y. 


Address 
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ANOTHER GIANT STRIDE FORWARD! 


Sylvania announces 
a multi-million-dollar expansion 
in nuclear power development 


A principal deterrent to realization of 
economical nuclear power has been the 
high cost of fuel and fuel reprocessing 


The objective of Sylvania’s huge new 
expansion program will be to break this 
bottleneck and establish an assured supply 
of nuclear fuels and components. The first 
step in the five-year-long program will be 
the erection of new facilities for the pro 
duction of fuel elements and related com 
ponents, The site will be in the East, but 
the exact location has not yet been settled 
The new facilities will be in addition to 
those already in existence which are avail 
able to meet your current needs 


Sylvania entered the atomic energy field 
ten years ago, and was a pioneer in the 
development of nuclear fuels, The new 
expansion program is a pioneering one 
too—leading, it is hoped, to a large-scale 
competitive, privately financed nuclear 
energy industry that was envisioned in the 
Atomic Energy Act of 1954. The new 


production and engineering facilities will 
be owned entirely by Sylvania. 


It is estimated that, by 1970, 5 per cent 
of the nation’s generating capacity will be 
nuclear-powered; by 1980, the nuclear 
powered capacity is expected to reach 20 
per cent of the total. Sylvania’s long-range 
aim is to provide a completely integrated 

out-of-pile” fuel and reprocessing service 
for the power industry. 


If your organization 1s considering re- 
actor plans—for power or research 
Sylvania’s scientific and engineering staff 
will gladly discuss your problems with 
you. For your files, write for: Sy/vania 
Atomic Fuels and Reactor Components. 

SyLVANIA ELectric Propucts IN 


Atomic Energy Division, P. O. Box 59 
Dept FS55V, Bayside, New York 


In Canada, Sylvania Electric (Canada) Lid 
University Tower Building, Montreal 


Sylvania International Corporation 
14 Bahnhofstrasse, Coire, Switzerland 


Dry boxes used 


for 


Rolling uranium strip for fabrication into 
fuel elements 


Semi-automatic equipment for processing 
uranium metal 


handling readily oxidized materials, and 


highly enriched uranium 


AN OPPORTUNITY TO SHARE IN THE FUTURE OF ATOMIC ENERGY 
If you are a Metallurgist, Chemist, Chemical Engineer 
or Mechanical Engineer—Sylvania offers outstanding 
career opportunities in the field of Atomic Energy. You 
are invited to write Mr. Richard Clarke, Supervisor of 
Personnel, Sylvania Electric Products Inc., Atomic 
Energy Division, P. O. Box 59, Bayside, New York. 


| | x “4 : 
Semi-automatic equipment for processing reactor fuel elements. SY F V : N | \ 


ATOMIC ENERGY DIVISION 
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OW ARE YOUR COMMUNICATIONS ? 


Do the booklets, pamphlets, and manuals you use really work for you? 
Are these vital publications, that tell the story of your products and your 
company, as effective, readable, we Il designed and illustrated as they can 
be? Today more than ever, your entire operation is judged by each annual 
report, employee manual, and public relations piece that you produce 
Have you examined your communications lately? If you have any doubt 
as to the impact of your instructional and promotional literature, 


remember 


COMMUNICATION TS OUR BUSINESS 


For a good many decades McGraw-Hill has stood for complete coverage 
in the business literature field. Now the McGraw-Hill TecHntcat WritinG 
Service offers a new approach to your publication problems — an inte 
grated writing, editing, illustrating, and printing service for the custom 
production Of: INSTRUCTION MANUALS, PRODUCT BULLETINS, TRAINING AIDS, 
INDUSTRIAL RELATIONS LITERATURE, ANNUAL REPORTS, COMPANY HISTORIES, 
PROCEDURAL GUIDES and other collateral literature. More than 150 editorial 
and graphic experts are at your disposal, ready to prepare high-quality 
material to your own or government specifi ations. Save time, save money 

and make your communications work! Let our staff be your staff for 


technical and business publications 


MeGraw-Hill Book Co. TECHNICAL WAITING SERVICE 


Write or phone Technical Writing Service, McGraw-Hill Book Co., In¢ 
330 West 42nd Street, New York 36, N. ¥ @ LOngacre 4.3000 


This service is available through ad agencies. 
f 4 





When voltage is applied to the stator wind 
ing (green), currents are induced in the liquid 
metal (yellow). This results in an electromag 
netic force being generated in the liquid metal 
to force it through the system 


A-C ELECTROMAGNETIC LINEAR INDUCTION PUMP 


Design experience in atomic motors pays off... 


General Electric electromagnetic pumps 
operate successfully with zero leakage 


Engineered and manufactured to provide zero leakage 
in atomic reactors, General Electric EM pumps are a 
revolutionary step in the advancing field of nuclear power. 
Their simple design, rugged 


maintenance-free characteristics have enabled them to 


construction and virtually 
operate under the most adverse conditions 

General Electric's Medium Induction Motor Depart 
ment in Schenectady, N. Y. is playing a major role in the 
free-world’s atomic industry. In 1948, G-E motor engi 
neers developed the first practical, large size EM pump 
And recently, they furnished the “precision-built heart’ — 
the electromagnetic pumps — for the atomic submarine 
Seawolf, Today, the largest a-c EM pump ever built — a 
unit capable of delivering up to 5000 gpm — is on the test 
floor of the Medium Induction Motor Department 

Basically, electromagnetic pump operation is similar 
to that of an a-c squirrel cage induction motor. However, 
in these pumps, a column of liquid metal has replaced the 


conventional rotor, Thus, the problems of shaft warpage, 


bearing failure and faulty running seals have been elim 
inated. Smooth, continuous, and accurate control of flow 
is assured 

Originally designed for radioactive and high-tempera 
ture systems, electromagnetic pumps are now available 
for use in liquid metal laboratories and industrial prox 
esses where continuous operation and zero leakage are 
demanded. General Electric’s development experience 
and manufacturing facilities the same experience and 
facilities which have produced more large electromagnetic 
pumps than any other manufacturer are ready to 
work for you — now. For more information on EM or 
Canned Motor pumps, write Section 873-2, General 


Electric Company, Schenectady 5, N. Y. 


Progress /s Our Most /mportant Product 


GENERAL G@ ELECTRIC 
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A Letter on EBR-| Fuel Meltdown 


reE—Although this “‘letter to the Editor 
nded to be in reply to the editorial on the 
t that appeared here last month, the impor- 
1 interest in the subject is so great that we 

ay ut prominently. Dr. Zinn, the author 
had primary responsibility for EBR-I.) 


oncerns the melting of some of the fuel 

the Experimental Breeder Reactor on 

29, 1955 and the news stories and the AEC 
ease that subsequently have appeared. I am 
| to write this letter because of the hope that 
ition will establish that this event is not 
to the hazard problem in the operation of 
ver plants or the writing of insurance for 


plants, as has been claimed in some news 


I know, it never has been claimed by any 
knowledgeable in reactor technology that 
proper circumstances, fuel elements of 
nstruction could not be melted in a reactor 
BR-I case, the experiment in hand was of 
ire that it fully qualified as a proper circum- 
In this letter, some detailed information 
event is given so that its relation to power 
eration can be judged. 
BR-I has been used for a number of years in an 
ental program, mostly in the physics of fast 
The reactor was scheduled to be placed in 
irly in 1956, and the fuel was to be sent to 
wessing and not replaced unless new ex- 
developed. This decision was made 
periments that were practical to perform 
light be expected to vield useful results had 
yut, and because there had been placed 
it the same site a new zero-power reac- 
yreater versatility As a last experiment 
vas decided to make measurements on 
iperature coefficients sriefly, the ex- 
ted of measuring changes in reactivity 
the temperature of the fuel elements 
By far the most difficult part of these 
olved placing the reactor on a short 
ind permitting the fuel temperature to 
600° C. Beeause it was desired to 
mperature coefficient of the fuel only, it 
to shut off the flow of the liquid-metal 
Therefore, it can be said that the experi 
e done not on an operating reactor but 
i critical assembly 
letails of the design of EBR-I should be in 
onsidering this experiment. First, the fuel 
EBR-I are cylindrical rods of diameter 
inder one-half inch. The uranium fuel 
bonded by liquid metal to the stainless- 


cal jacket. Second, because EBR-I is an 


exp rimental tool, the design called for the fuel ele 
ments to be removable individually although it would 
have been much simpler to have fastened the fuel 
elements to each other in a compact core Because 
each fuel element has to be removable individually, it 
passes through a holding plate for which the average 
clearance between the hole of the holding plate and 
the fuel element jacket is only six-thousandths of an 
inch, This means that a small amount of distortion 
of the jacket is sufficient to prevent the removal of the 
fuel element from the core Because of the liquid 
metal bonding, the uranium part of the fuel element 
can distort without producing distortion in the jacket 
This feature of design has been so successful that in 
the almost five years of use of the reactor, no fuel 
jacket has distorted sufficiently to fail to pass through 
the holding plates although there have been a number 
of difficult-to-remove rods 

However, in the original design it had been antici- 
pated that such distortion might occur In that event 
it was expected that the whole core assembly would be 
lifted out of the reactor tank and disassembled in order 
to remove the fuel. This, in fact, is the method which 
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WHAT 
KURCHATOV 
SAID AT 
HARWELL 
j 


PRELUDE TO DRAMA. Kurchatov, flanked by Bulganin and Khrushchev, tours Harwell. 
import Russians attached to Kurchatov's speech is pointed up by official character of visit to Britain 


Russian Thermonuclear 
Experiments 


The Russians have experimented extensively with high-temperature dis- 
charges in deuterium gas as one approach to thermonuclear power. Neu- 
trons and X-rays have been produced—the first reported instance of this. 


But limitations have lead the Russians to bet on ‘‘stationary'’ processes 


Epiror’s NOTE-The most dramatic and significant event since the Geneva conference came 
with Russian scientist Igor Kurchatov’s astonishing talk on fusion power, delivered during a visit 
to Harwell on April 26. With this one speech the Russians moved well ahead of the U. S. in the 
extent of declassification of thermonuclear information. In light of its importance we are pub- 


lishing Kurchatov’s speech here with commentary by scientists in the field. 


It is impossible to say just how much of the Russian program Kurchatov revealed, but it is clear 
that he gave a responsible account of experiments basic to eventual realization of controlled 
thermonuclear power. He certainly impressed his British listeners. And while U. S. AEC 
observers generally won’t comment, they all imply that his speech was quite good. Certainly 
those outside the AEC were impressed. 


We think it is unfortunate that the initiative in this field was left to the USSR. We have long 
urged declassification of fusion-power experiments. We feel that the reason advanced for con- 
tinued classification in this area that fusion reactors will be a source of neutrons and hence 
might be used in the production of special nuclear materials —is inadequate in light of the uni- 
versal availability of fission neutrons. Opening up the subject of thermonuclear power will 
speed realization of this new source of power. 
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Official Reactions to Kurchatov’s Speech 


Western governments have felt increased press 


as a result of A urchatot "s speect To learn what 
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nelassaified discussion on controlled fusion The 
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Conditions for Fusion 
A notion regarding the 
nuclear reactions sho 
can be obtained | 
In deuterium who 
under normal cond 
would be required 
terium If the deut 
a concentration ol 
of about 5 * 10 
effect in a gram of 


volume of 30.000 m 


Calculations necessary here are not difficult 

. » the cross section for the d-d reaction asa 
function of eneray is well known, and at lou 
energies is dominaied by the Gamow penetra- 
tion factor. One need then account for the 
frequency and relative velocity of collisions 
(available from the same kinetic theory that 
governs the behavior of gases) and the likeli- 
hood that each results in fusion and the pro 
duction of a neutron 


Thus, even to ippre 
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almost totally tonize 
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Digest of Kurchatov’s Talk 
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FIG. | Typical his- 
tory of high-current 
discharge. In deu- 
terium, neutrons are 
produced at time of 
second kink in curve 
of current vs time 
No scale was pro- 
vided, but total du- 
ration is 3-30 usec, 
peak currents about 
I1-million amp, and 
voltages of order 
of tens of kilovolts 
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ind sur h a process will alway 
which, however, may not be 


Controlling Thermonuclear Reactors 


gy the various wavs of generating inte1 
lear proc es one finds that t 
of directions that um be 
problem 


ure the 


reactions 


Aurchatov says practically nothing about 

stationary processes except to indicate their FIG. 2. Dual-trace oscillogram of current (bottom trace) 

existence as an alternative to the pulsed and voltage (top) in a discharge in deuterium. Initial 

discharges considered here One kind of voltage was 40 ky; initial pressure was 0.05 mm Hg. Note 

stationary process would be an accelerator that more of the cycle is shown here than in Fig 1 

delivering a beam of deuterons to a deuterium 

target, but it is known that such a scheme is 

hopelessly inefficient, at least for the case of a 

cold target. For any process where the whole 

mass of gasis kept ata temperature sufficient 

for fusion, radiation losses place impossible 

demands on the specific energy output of the 

reaction for bodies of reasonable size (NU, 

Vou "55, p 62). 

Our sun provides an example of a stationary 

fusion process with surface temperature 

much lower than that in its interior; a useful 

approach might be to consider ways to scale it 

down to laboratory size 
FIG. 3. Oscillogram of current and voltage in a discharge 
in deuterium at somewhat higher initial pressure, 0.2 mm Hg 
As in Fig. 2, next cycle of operation, which Kurchatov did not 
discuss at all, is shown here. It looks as if discharge were 
current and voltage are simply oscillating with no structure 
as was engendered by pinch effect in first cycle 
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“The idea of using a magnetic field for 
thermal insulation of the plasma has been 
known to Western scientists for some years 
It was, for example, well known to me in 1947 
when Il started a theoretical and experimental 
study of high-current arcs in strong magneti« 
fields See Proc. Phys. Soc. B, 63, 795 (1950 
and 65, 329 and 345 (1952).”’-- kh. S. W. Cham- 


pion, Tufts University. 
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FIG. 4. Four successive frames taken at 0.5-usec intervals 


as the discharge undergoes its first contraction. First kink 
in current oscillograms (Figs. 1-3) occurs at just this phase 


FIG. 5. Time variation of a section of the deuterium dis- 
charge as photographed with a rotating mirror. Scale 
here is | usec 11 mm, based on photograph and caption 
in original article Pressure was 10 mm Hg; maximum 
current was 1.2-million amp. T/4 95 psec. Semi- 
spherical electrodes spaced 45 mm apart were used in 
180-mm-diameter chamber 
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shapes that could be gases of low atom ve 
the discharge vessel 


um ind at low imutial pre 
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Behavior of High-Temperature Discharges ' 
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plasma current rises from zero fourth roo 
the experiments discussed here charge gap 
to 30 psec he beginning of e 8 mur 
eakdown of the gus, a 


smooth increas 
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a result of movement ¢ e im ent bounda 
The moment at which the ré ' he he axis pra 
tically coincides wit! 
kink on the oacillogran 
The current den 
time exceeds the me 
tion of the tube b 
quent expansions and 
remains very high 
meters in diameter 
The current density distr on oO oss section 
of the discharge tube a ‘ eriods ¢ é shown 
schematically in Fig. & rent de distribution 
at the very first stage of the d rg hown in the left 
figure. The second or ers to the moment when the 
current was moving to rds the a e distribution 
after the first contraction of the olumn is illus 
trated in the right figu 
stage of the proces 
charge the current re 
The velocity of tl 
directly characterizes th ! ‘ pulse ischarge 
In a plasma of sufficies gh conduc ty this velo 
longitudinal 


lstrength H 


ity is determined by the 


electric field strength / 


Measurements of / 1 pulsed dis 
charge with rapid gre rent the radial velocity of 
the plasma may be ‘ ’ f ‘ eriments de 

acribed here the maxu elocit | y contraction and 
expansion of the pias f ! mn rarehec ‘ vas 
found to reach hundred kilomets per cond This 
signifies that the kinet ft of the plasma 


ions is of the order of sever indred electron volts 


Neutron Production 


One of the most interes ng lect rved in intense 
pulsed discharge in light gase f ppe e of pen 
trating radiations In 1952, soon after experiments with 
pulsed discharges were tarted { found that at 
sufficiently high currer f ! ee i deuterium 


becomes a source of me 


{ comparison of chronologies makes it 
seem that the Russian and U. S. efforts got 
out of the talking stage at about the same 
time. fecording to press releases of October 
3, 1955 the AEC project began in 1951 The 
first definitive experimental program at Los 
Alamos got underway in January, 1952, fol- 
lowed by Princeton in June, 1952 and Liver- 


more somewhat later 


The first experiments periorme ‘ ni the aim ot study 
ing this phenomenon showed that trons appear when 
the peak discharge curret kiloamp and the 
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FIG. 8. Distribution of current density across the discharge 
tube at the very first stage of the discharge, then as the 


current moves towards the axis, and finally after the first 
contraction of the discharge column Note that in certain 
zones current reverses its direction 


FIG. 9. Neutron production in deuterium discharge as 
observed with a scintillation counter. Applied voltage was 
40 ky, initial pressure 0.05 mm Hg. Neutrons are produced 
in sharp pulse during second contraction of discharge col- 
umn. Experiments like these demonstrate that neutrons 
are not result of quasi-stationary heating of plasma (which 
would be truly thermonuclear) but rather as result of an 
acceleration mechanism that makes some ions sufficiently 


energetic to fuse on colliding 


neutron 

A po le exp henomenon 

the neutron em 0 It clusively from 

collisions between ‘ lerated t s and deu 
terium adsorbed b electrodes on tub however 


control experiment ! ot confirm this explanation 


**The fact that silver irradiation was used as 
a detector implies that the neutron flux was 
at least of the order of 10° n/em*/sec. It 
would take that flux during a 2-usec burst to 
produce I cps in a 10-gm foil.”’—R. Stephen- 
son, New York University. 
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Two Scientists Say: “Honest talk” . . . ‘“‘We must declassify”’ 


D. J Hughes, Brookhaven National Laboratory 


ch is a typical high-level technical tal) est and straightforward, and not an attempt to « 
ion of releasing information without really d Vany detailed numbers are gwen in connes 
pe iments deacrihed and this detail would not be ne sary uf the desire were sumply to create an tmpre 
ne 4 mucl like those quien hy the Rus ar it the Gren 1 meeting laat { squat 

nleresting that Kurchator gave another talk at Harwe on quid moderated power reat lors, and thie tath 
1 stravgi tforward one with lots of technical deta The reactor talk was distributed as a printed pamphiet 
ame way as the thermonuclear talk, which further strengthens the opinion that they both cor 

real information 


very umportant to me to note that the thermor k represe nia the ju t time that the Ruasiar 


nformation ahead of u 


ithout saying that in my opinion the 1 thermonuclear field should he ope ned ip comple 


and al once 809 thal progress u all be 


; @ Beckerley, Sc} emberger We Surveying Cor} ‘ director of classification of Al 


ecture at Har pell was not sensatior ance. but simply an interesting, a niquantil 
fundamental studve of ga diachar ere 


ye enon j The circumatances of the lecture 1 


scientists of a nominally free nati ena publec lecture by a representatwe of 


ron tor peace 


irchatov lecture hould not be conside rgqument for removal of secrecy from thermor ear 
There are many good reasons for dee ation quite inde pe ndent of what the USSR doe or 
sation of secrecy means, in this country sation of the prese nt inade qual efforts The Akt 
that this truly frontier researcl project comt 


pletely unclassified if we expect to maintain o 


eaderal ip 


be hoped that the kK irchatov lecture will stin ale / 


y publu and prwate dehate on the wisdom of continuing 
rolled thermonuclear reactor Scientists should realize that the AEC's information policy on Juston 
fe a radical departure from the tradilior openne of nonweapons hasic reasearch win peacetime 


s emitted a hort pulses number of facta rema 
time of the pulses wa ‘ the general picture ot the 
The chief results of the oming clear and some of the pec 
yere not cor enon seem to have been sufhe 


now clear that contraction and expan 


onary proce 
external ane 
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appear af ! ’ run nual 30m t 


‘ eral tens ot 


enerTg 
ig ol the process gre 
concentrated in the plasma 
signified that 
ial effect fvery important point, but one somewhat 
d that not or ieutrons b ard difficult to get from the text, is that the neu 
trons detected were not true thermonuclear 
produced Ts neutrons and hence not of importance for a 


found ¥ real self-sustained thermonuclear 


reaction 
It is an ‘ordered motion’ that produces the 
neutrons, the energy coming from ‘accelera 
tion by a high electronic field that may ex 
ceed the instantaneous voltage applied to the 
discharge tube by many times.” This ordered 


deuts 


motion is not temperature agitation, in other 
words does not imply that the high tempera 
ture needed to sustain the reaction has been 
attained.’—D. J. Hughes, Brookhaven Na 

tional Laboratory. 
Understanding the Experiments \t the initial 
of the complex nomena , e in the piasn 
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i pulsed disc! irge Oo stin ind J ! slong 


Continued on p 
Vol. 14, No. 6 - June, 1956 





Transient Experiments with the 


SPERT-| Reactor 


Progress, test methods, and data in safety tests on heterogeneous reactors using 


enriched fuel and water as moderator and reflector indicate the general 


usefulness of testing reactor types for safety characteristics. But they also 


emphasize the need for care when extrapolating data on detailed behavior 


By W. E. NYER, S. G. FORBES, F. L. BENTZEN, G. O. BRIGHT, F. SCHROEDER, and T. R. WILSON 
Atomic Enerqy Division, 1’) pa Pe ‘ Company, Idaho Falla, Idal 
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FIG. 1. SPERT-1 reactor tank is supported on short legs from bottom of shield 
tank. Support grids above and below fuel assemblies clamp them in place 
For operation, water level in reactor tank is several feet above core top 
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Critical 
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FIG. 2. SPERT-1 fuel assemblies are of Al-clad Al-U-alloy 
plates of 0.060-in. total thickness separated by 0.117-in. 
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FIG. 3. Transient test sequence 
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Transient Tests 
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Time after Arbitrary Zero ( se t or series of teat | 

FIG. 4. SPERT-1 transient test, 100-ms preparations in the form « 
period, core water initially 18° C ecking, and calibrati 
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FIG. 5. SPERT-1 transient test, 
period, core water initially 18° C meen his proced 


experimenta tep 
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to the nearest major road illa osition, which varie 
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miles, which is a worki ’ 7 perature The critical 
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isolation. Within the ERT facil itts with the poison se 
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is provided by remote operation of Che system is made subs cal and i is mir 


Testing Safety of Enriched-U Water-Moderated Heterogeneous Reactors 


SPERT-1; for testing effects of core variables Since 
the start of the project in Octob 1954, the major effort of 
the SPERT group he er lesig? onstruction, and 
initial operation of é lep in the hetero 
geneous-reactor leat progra 1? ‘ ‘rized walter 
moderated and -reflect wlo th MT'R-type enriched 
fuel, It will be used tow ¢ how transient behavior 1 
influenced by such paramete eflicient and to 
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ble excess reactivity 
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simple system He 0 _ enera x ne ve re 
SPERT-1 an appro} if € of ¢ ( i f cor SPERT-3; for testing effects 
sulerations of the leat ! } fie eure ( e lon power reactors The desian st ‘ , p 
range progran ( 
a part of this extende 
ce ptual designa for bot ‘ / el m pleted 
SPERT-2; for testing effects of reflector and core 
variables. The smaller of the lat 
nated SPERT-2 lt 
temperature (400° I 
be the study of ho f f I ) ; , S ennen L, e of the rapidly d 
flectors influence react and 8a, lor prograr mn SPER1 
Initial studies with t) 
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power with initia pero Phe u er L-msec ¢ irsion SPERT-! ippea ‘ ( power ley nd the water tem 
portion of the powe: curve includes the to be more strongly damped Facto perature at 20” ( For runs th a 
period region covered | BORA that could contribute to this are diffe nitial power it was necessary to 
and has essential! trv rie Ope ce in i luel-“assemh econstru ( ove the tartu neutron source 
The region of interest not contined tior bb) eflective oid coetheent ‘ Re tivit Vas then added to the svs 
to the initial burst it cludes the «) reflector-tank environment tem by withdrawal of the control rods 
subsequent behavir “ Ramp-rate studies. Some rus er t a fixed rate rather than by m« 
ary peaks ma‘ he present ¢ the re t © made in which the Input of react the transient rod hich Was not u 
power may drift «1 t) lown ts t vas not a step-lunction as in the The fastest rate at hich reaetivit 
essentially stable ilue determine | revious transient tests but instead w iid be introduced in tl manner was 
the steam compensation of exes i linear function of time Phese ras  in./min for the bank, or 0.19 
activity Beha rin tl regio hel rate test used rate ol iition of re av we, ee 1.5¢ ‘ mn react t Ir 
in understanding mee! I of ‘ ict ty comparable with or somewhat ( ich test, control-rod withdrawal 
havior during the initial transient ar vreater than those normal! used tarted with the reactor critical at 
in determining the long-time stabilit reactor startups but were considerab i power level of several watts and con 
SPERT-1 behavior or ong-t ‘ below the tep-rates lor transient test tinued for 17 see during which time a 
studies (several seconds duration Che experiment also differed some total of 14% reactivity was added 
markedly different from Bor | | hat from the previou deseribe Che minimum period resulting from 
ure 7 shows a plot of re t powe ( test Tests were started ith the re thi vas about SO msec The period 
BORAX-1 and SPER low itor critical or very near! oO, at the esulting from a step input of tl 





SPERT Instrumentation— 


TEST PiT i 


i 
/ CENTER 
Better Detectors Needed , iP = 
; counter 2) 4 . a {s. overs} { “Our 5 rote ] 
SPERT-1 can he divided into two j ' , t meter 


a | [ | } 
eactor control and transient z | fion chamber | “ rgd 4 4 — 
° | amplifier 
j j J | | 
| 
: 4 


INSTRUMENT 


SHELTER CONTROL 
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uur: sri Amo! f ers} 
Instrumentation for J 
more or less s parate jaten Ineor Dp “a 
; recorder 
inatrumentation ' 


















4 ; 
‘ eet x ; j Log power 
Control instruments. The control jstem include the ~ f mn chamber } { mMnE fier I nl { recorder ] 
hasic elements found in moat reactor hutiti distingut hed od | ! 2 
hermo- [Reference 4 ee | Temperature 
primarily hy ils relative freedom from operational restric couple junctior T recorder 
fiona and wolectwe device For erample there are no ' iy ~ w=wor 
/ / ' S000 ft 
weriod or power-level trip hutdown is achieved either bi —— 4 
/ / } : fion chambers (2 ) 4 ~ op = 
the self-regulating characteristics of the reactor or by a pro : pLomperrers ’ —_— : 
: ! r Sequence 
grammed shim-rod acran Deliberate omission of these fon chambers (2 I} Hombiflers f- Galva , timer 
) nometer _ 
instruments has heen coupled ith the turn polu ¥ that all [Protomultipliers (4)} 1 drier a. 
reactor operations are treated as potentially destructive tests , ak : 7 omplifiers —— 26-channe 
Ref Thermce P 
z TCU ermocouple B oscillograph 
that muat he conducted remotely Tha 1 viewed as a Ww < @) junctior HH ymplifiers (26) a. 
simpler and basically aafer procedure than the wntermittent z a Strain ! 
4 | : - 4 rier 
inclusion of protective device & | LJ gages (4) Hawn f * 
y Press 
For safety reason all reactor contro and moat service ressure : ’ rier 
__j transducers (4 'lamplifiers 
functions can be operated solel from the control room I 
¢ Pressure i 
— as onniit 
For example, remote controls are provided for draining and transducers (2) nL a ers}— 
filling the ahield or reactor tank and heating or stirring the . Timing = = 4 ' 
j , signals T 
reactor water 1 television lem provides for visual in i 
apection of the area and the core For operational purposes 
neutron detectors just outside the shield tank indicate reactor galvanometer yslem % ich that a 1-msec period can be 
power over the range from 5 & If iistos & 10! watts followed without distortion The frequency re sponse Tre 
Transient instruments Detecto / fhe transient in quired of thi f greater than indicated by the ri ing 
struments are located around the reactor room. within the period on a tra ent because on short-period transient 
shield tank, on the reactor tank, and within the reactor core the shutdown occu much more rapidly than the power 
information of three kind norma oblained powers rise; this iain portant uw interpreting al iidown mechanian 
temperatures, and pre ire The amy ers for the various l'o obtain detailed information on the reactor transient 
detectors are located in the inet ment bunker and are de behavior physia mes irements al severa point whin 
signed to produce a 1-volt out) tl the full range of the the core are essent But limitations imposed by ambient 
detector This permiul ng stand lized lo rm pedance conditions in the core nd by nonperturbation requirement 
amplifiers for driving high-speed g ometers through the frequently necessitate use of detectors outside the core 
, P - 
8,000-ft coaxial cable necting ent bunker and Radiation detectors The reactor power can he deter 
control room mined by neutron detectors external to the reactor vessel a 
- i] ’ / / / / / ¢ j 
ranaient signal are rede channel on long a Lhe re cakage fraction remains constant 
solidated Engineering ¢ oration ographa at the con However, the self-regulation of the reactor is accomplished 
trol center Tran rent re ONE ¢ f ined electron through increase neutron le akage 10 the external flux 1 
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been used as a servi lor irious tests SPERT program is intended to provide 
conducted by groups ym other labo such a reference point 
ratories. The excursions provided : .* * 
pulsed source with kno period On questions of maje 
SPERT staff has had the | 


and daasmatance o epresentative + moat 


Conclusions of the majo {EC inatallatior om the 


The initial objectives of the SPI RT Division of  Reacto De , The 
counsel of the Argonne Nat ‘ ‘ 








program have been met rhe results 


was of apecial value 


. 0 5 20 25 reveal two important features of the strumentation. CC. } 
Time after Arbitrary Zero (sec) . _ _ 

, BORAX-1 SPI RI | combination i nuclea Company had 
> engineering aapecta of 
FIG. 7. Reactor power for BORAX-1 and = gross behavior of the tw stems is 


: . herein During the Su 
SPERT-1 after 14-msec-period excursion. similar. which demonstrates the useful WU. J. Jakobson, Montani 
Initial water temp. 7 ¢€ 


ave valuable assistance 
ness of testing reactor tvpes for evalu ya ns “e 6 i 
: of operation, eapecraliy wv 
ating hazards ! detailed behavior voidl-effect measurements 
vity would be about shows marked differences that empha- BIBLIOGRAPHY 
power was also varied size the dangers of extrapolation and 


ind 10 kw in another the need for a well-established point of 


vere ilso) =o conducted reference for the determination of the 
" rate of 0.01% Ak/k/see importance of various parameters 
Pulsed source. Thereactorhasalso fecting the kinet 





oportional to the reactor fission rate For this Temperature detectors. The moat troubles 


| external detectors that de pe ndina differ ni lors thus far have been the thermocouple 8 for fuel-pli 


j 


CaclOoTr power have been employed T hese include perature measurements The difficulty appear 
hers for slow neutrons, fast-neutron scintilla primarily a mechanical one re sulting from the rajynd differ 
iy scintillators, and a collimator photomulti ential ¢ rpansion hetween the fuel plate and the thermocouple 
ing Cerenkov radiation from the moderator WUTes even spot and stud welds that were stronger than 
f devices dept nd in some way on the moderator the thermocouple leads themselves failed under transment 
teach measurement should he affected loa different conditions This difficulty has heen overcome hy peening 
quer de nay change The records from these the thermocouple wires into the fuel plate surlace 
¢ been examined for systematic variations in the Although satisfactory from a mechanical stand point thea 
the transient peaks. /t appears that the effects thermocouple s leave something lo be demred aa detectors 
or-density changes do not seriously perturb the The use of fairly large wire (0.010 in.) in a peened joi 
i.¢., of the order of 10% deviation from introduces uncertainties as to the exact location of the effec 
less for subcooled runs) Inpile fission-rate tive thermojunction; furthermore, u resulta in some loss in 
¢ being developed to provide more detailed data frequency response Work is continuing on other methods 
Pressure detectors. (Commercial pressure transducers for thermocouple construction, principally along the lines of 
ha ti pe strain gage, variable reluctance, and evaporated layers In the meantime, good comparative 
ipacitance have been tried in the reactor vessel data are available between transients of different periods 
ducers are too large to permit direct insertion Photographic studies. Hoth external and injrile photo 
fuel plates and therefore have been restricted to graphic studies of reactor behanor have been undertaken 
yulside the core proper Measurements at the The external photographs consist primarily of moderate 
are straightforward and valuable in assessing speed (128 frames/sec) color movies of the reactor core 
ible damage to the ve ssel uself Transducers mounted These prtures qu considerable information on the motion 
er end-boxres of the fuel assemblies gwe a better of the water surface in relation to the reactor flash, relative 
f the transient-pressure peaks However, it is not violence of the water expulsion for boiling and subcooled 
lo distinguish between statu head and impact head runs. rod behamor. eté 1 feu high speed 1 OOO frame 
angement; also, the pressures are averages of sec) black and white movies have also been made to permit 
in the many water channels in an assembly greater time resolution 
have been extended into the assemblies up to the V otion pictures of the moderator inside the core have been 
mu These were provided with static opening made by looking directly through the reactor veasel wall into 
design but the conditions of laminar flow for a fuel assembly with a hole through the mde plat The 
j 


lesigns were intended are by no means assured gross behamor such as void appearance, two-phase f! and 


ou 


channels The proble m 18 further complicated convection currents can be seen readily but the resolution 
lion of dissolved and radiolytiu gases inside the achieved thus far is wnadequate to permit quantitative 
eaull in loas of fre quency response in the delerminations of voi’ concentration, velocity. ete a “ 
0 that a water purge i necessary Junction of time 
Better detectors needed. The current need in instru 
iffe rin some degree from nuclear mentation 1a in detector develo pme nt rather than in the tran 
response U hen wmmersed in water. or mission and recording of the data. The detector problem 


oad capalniitres. will be even more acute in the SP] RY , and ) reactor 
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FIG. 1. Compton-spectrometer detecting head 


By P. R. HOWLAND, N. E. SCOFIELD and R. A. TAYLOR 























'’. S. Naval Radiological Defense Laboratory 
San Francisco, California 
Collimotor insert 
ome 7, 
Front 
preamp F | 
S | ti | tl S f f 
This spectrometer measures gamma-ray energies in terms of the energy 
of Compton-recoil electrons in coincidence with their associated 
gamma-rays Compton-scattered at 150 deg. Energy range is 
~0.2—1.0 Mev. Resolution is 7.7% at 1 Mev. Efficiency is low, ~10 
A COMPTON GAMMA-RAY spectrometer* crystal A certain fraction of these crystal and a pulse from its photomulti- 
has been developed to analyze the gamma rays are Compton scattered at plier. If the coincidence erystal ab- 
spectra of gamma-rays emerging from in angle that allows the seattered sorbs all or part of the energy of the 
slabs of shielding. gamma ray to enter the coincident scattered quantum, its photomultiplier 
An ideal spectrometer records each crystal. The Compton recoil electron will put out a pulse simultaneously 
gamma ray within a given solid angle causes a scintillation in the primary with the primar photomultiplier. 


and uniquely specifies its energy with 
out limitations as to energy range o1 
counting rate 

A practical gamma-ray spectrometer 
falls far short of these ideals; but by 
limiting the energy range and counting 
rate, usable gamma-ray spectra can be 
obtained, Due to the multiplicity of 


interactions of monoenergetic gamma 


rays with a gamma-ray detector (1 
& unique energy response is most diff 
cult to realize The Compton per 
trometer discussed here achieves such 


& unique energy response to a useful 
degree. 


Principle of Operation 

Gamma rays entering the collimating 
aperture of the Compton 8 per trometer 
(Fig. 1) strike the primary Nal(T! 





noon FIG. 3. (a) Primary-crystal pulse-height FIG. 4. (a) Amplified-coincidence-pulse 
Hofstadter and MelIntyre ’) enunci 66 , : 
ated the use of the Compton scattering spectrum for Zn®® (1.112 Mev) as pre- spectrum for Zn°’. Horizontal scale is 
rare yg He yi no Aegean. sented to the pulse-height analyzer 1 usec/div; vertical is 20 volts/div. (b) 
gamma-ray energies, Maienschein und (b) Pulse height spectrum recorded by Same spectrum for Cs'*’; note that coin- 
Whyte (4) constructed improved Compton pulse-height analyzer for Zn°* when cidence-pulse height is independent of 
spectrometers gated by back-crystal coincidences energy 
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that 


counts 


te electronics insures 
coincidence-crystal 
wecompanied by primary- 


suunts are recorded by the 


ght analyzer. 


Energy Range 
The ipper 


limit of gamma-ray 


Design of Detector Head 
in the 


80 that incident gamma-rays 


The crystals are detector set 
Fig 
cattered through an angle 
5 deg can be detected by 
jstal. The back crystal is 
as practicable to the primary 
ince the scattering probability 


init 


olid angle is low. 
Forward shielding is provided by a 
ead casting on a steel base plate hent 
in angle of 134 eq. T here 
of lead in front of ¢ ither of the 
1 minimum of 246 in of 
ling reduces scattered radi- 
This is provided by four lead 
haped to 


; 


to fo 


enclose the photo- 
thes but allow passage of 
cident and scattered beams. 

keithe photomultiplrer asse mbly 
ipped out of the shielding by 

(wo screws 4 removable 
s msual alignment of 
The 


collimator 


system ]-in.- 
lead 


held in place by a simple key 


ong 
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20-channel pulse- 
height analyzer 


Block diagram of electronics for Compton gamma-ray spectrometer 


energy that can be handled by a Comp- 
ton spectrometer and still give a unique 
response is reached when the incident 
enough to 
the 
production region, annihilation quanta 


gamma rays are energet 


cause pair production. In pair- 
trigger the coincident crystal and give a 
false measure of the incident quantum 
by the 


create the pair 


energy amount required to 
In practice, one can 
operate somewhat above the 1,02-Mevy 
threshold for pair production 

The lower limit of the usable energy 
range is set by the absorption of the 
Compton-scattered gamma rays in the 
primary crystal before they can escape 
The 


energy 


and reach the coincident crystal 
the 


Special techniques 


lower limit of 
~200 key 


will allow coincident counting at ener- 


practical 
range is 
as 130 kev; however, such 
limit the 


gies as low 
techniques severel upper 
energy range 

range and geometry 
of the 


the 


In the energy 


considered, 78-99% scattered 


gamma rays reaching coincident 
crystal will be absorbed since the maxi- 
mum possible energy of the s attered 
gamma ray is low, a little more than 
250 key The mean free path of 250- 


kev quanta in NalI(Tl) is about 0.8 em.) 


Electronics 
A block 


circuitry is 


diagram of the electronic 


hown in Fig. 2. Pulses 
from the photomultipliers are amplified 


hy a series of 200-Me wide-band ampli 


200-ohm These 


amplified pulses are 


fiers ol impedance 
fed into a 6BN6 
fast coincidence circuit (6), which pro 
duces a voltage pulse output if pulses 
occur in the primary and coincidence 
photomultipliers within 0.02 ysee of 
After amplification, dis- 


low-amplitude 


each other 


crimination against 
and 


pulses at the output of the 6BN6 coine! 


noise proper shaping, voltage 


dence circuit are fed into the gating 
circuit of the twenty-channel analyzer 
the total 
output of the primary photomultiplier 


Simultaneously implified 
is fed into the linear amplifier of the 
analyzer Thus pulses are registered 
on the sealer bank of the twenty-chan- 


nel analyzer only when a Compton 
gamma ray is scattered from the pri- 
into the coincidence crystal 

the fast 
circuit must respond to pulses with a 
(10-90% of 


~0.05 psec and a pulse length (meas- 


mary 
coincidence 


Each grid of 


rise time maximum) of 
ured at 50% of maximum amplitude) 
0.08 psec Pulses to the 
short ai 


of about 
coincidence circuit are a pose 
ble in duration to minimize accidental 
coincidences 

The spectral pulses fed directly into 
the linear amplifier of the twenty-chan 
nel analyzer have a rise time of about 
0.7 usec and a pulse length of about 
1.4 psec 

Figure 3a shows the complete spec- 
trum of Zn‘ the 


spectrum when the analyzer | 


" 


while hig ab shows 
u ited by 
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FIG, 5. Spread in recoil-electron ener 
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the coincidence ej 
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events are registered 
Figure 4 show 
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(1.112 Mev), and ¢ 
showing the near 
pulse height for differ 
raye The amplifie 
Schmidt discriminate 
feed-through signa 
plate of the 6BN6 ar 
stant-amplituc alte 
the univibrator that 


pulse for the pulse 


Energy Calibration 

energy calibration 
spectrometer involve 
MaMa Tay energ 
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multichannel anal 
spectrometer 
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Solving for / 
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the electron energ 
Nal(Tl) crystal and 


resultant photomu t 
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FIG. 6. Compton spectrometer calibration spectrum for Cs'*’ and Zn 
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An expression these fac- 
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raic formula 
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approximate 


function Since 
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expressior 
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Following Whyté lt 
tion coefficients were used for the inci 
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effect of multiple seattering 
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FIG. 7. Efficiency of Compton spec 
trometer based on Compton peaks only 
and using the “true” absorption coeffi 


of G. R. White (10) 


mental points are also shown 


cients Experi- 


Resolution 


One method ining the di 
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persion al pulse 
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tion, R 


portional to / vi thi 
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When the « per 
of the 


mentally measured 


resolution Compton pen were 


plotted iwninest ( electron 


energy on log low 1 | ; ope ol the 


traight line fitting the poin vas found 


to be rather tl 
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Mox Allowable Primory~Coolant-System Leokage (uc /hr} 
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-— Ss 


9° 
ny 


re) 
S 


ro 


7! on~* 
Mox. Permissible Level (uc/em?) 


FIG. 1. Leaktightness re- 
quirements of primary 
coolant system for 10’-ft® 
building with 5,000-ft*/ min 


ventilation 
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Nuclear-Plant Leaktightness 


4 
By J. P. VERKAMP and S. L. WILLIAMS 


Knolla Atomic Il’ou Lahorato 


‘ 


y 


* General Electric Company, Schenectady 


Vi 


LEAKTIGHTNESS PROGRAM SHOULD INCLUDE: 


w Yor 


h 


Determination of how extensive a program can be justified 


Design of components and connections for cleaning and inspecting facility, 
minimum-size welds, and convenient-size subassemblies 


Enforceable cleanliness and inspection program 


Leaktightness requirements in all component specifications and all subas- 
sembly work; sequence operations to permit several rechecks of leak-sus- 
ceptible components 


Extra care to insure sound welds in component and subassembly work and 
final system assembly 


Integration and sequencing of over-all fabrication, inspection, testing, and 


assembly work 


ALTHOUGH LEAKAGE CONTROL has been 
an important consideration in engineer 
ing and constructing remote nuclear 
power plants, greater emphasis on 
leaktightness 


located 


will be necessary for 


plants in populated areas 


Since the use of sewers, streams, or the 
atmosphere for dissipating leakage and 


medical surveillance of the local popu 


) I nergy 


Co 


* Operated for the t Atomik 
Commission by the General Electrix 
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lation are impractical a leaktightness 
program must be instituted covering 
design, fabrication, and final assembly 


of the plant 


Design 
In 
plants, 


piping for nuclear 


particular attention should be 


designing 


paid to selecting components that will 
ain ket 


weld fittings have been used on small 


minimize leaks For example 


piping as a general construction prac- 
tice to facilitate field assembly But 
welding these fittings to obtain leak- 
tight joints is frequently difficult, and 
the fittings do not lend themselves to 

radiographic testing afte: installation. 
early pressurized-water systems re- 
quired a number of auxiliary systems 
composed of numerous small pipe con- 
Here, of 
(Text cont. on p. 56) 
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re test 
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Procedure urize 
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A Case Study—teaktesting a Sodium-Cooled Plant 


A KAPL-operated viium plant ' i primary- ll small subas 
coolant volume of several hund: has shown subassemblie 
unusually high freedon n lea To provide the plant before inclusis 
with a primary coolant y is possible, an tested to 0.005 me 
all-metal, all-welded ibout 100 
Previous experience | wii owe that where 
high sysetem-tightne , i the occurrence 
of leaks during operation luced to near the vanish 
ing point Since some ! nificant leaks are 
actually relatively lary orations tha re partiall rorous | 
masked by occlusion ry der operating component 
conditions, any detectable len ’ imed to represent : omponent 
a flaw that should be reps | refore vith com heir cleaning procedur eakts 
ponents, and where pe I nti tems, ma wkaging pi lur Leaktestj 
spectrometer-quait rhit quired i , iring manufacture 
ponent 
Leak Specifications 
Since the assembled 
high-quality ma py 
ponent, subassemb! 
ibetituted The p 
leak would exceed the 
spectrometer leakts 
assured that the ild vl } I, nd component 
operation and place 
yatem leakage 
The program specified all component 
tested to 0.005 met l-micron Hg) and large 


components to valur 


piping component i r Diutlding designed for he im leakte 
obtain a leakproo! I itt weld though the activity of fission g sins a sensitiv; of 1 part hel 
or other closures sat ory tor weld th reactor power and previous ope: 1 200,000 parts air, thus being cap 
ing fabrieation will great hue , y historv. at ible le y of of detecting a leak of about 2 
festing and repair work ra , c ip ’ , ' micron ft?/] aay 
‘ eh th ‘ iappled to 
Leaktesting eae 
The degree of tig! 
a nuclear system can 


from the table ind | 


temple the maximut 





Permissible Levels in Air* 
fission gases that | en mn I odium-cooled plant 


missible level of 2 e/e Applications of the va is | { Radi tame UPL 
(based on Xe | . ng methods vary witl 

transfer fluid and the m 

truction used The 

ethods that have been 


7 


10 


irized-water and liquid 


umimarized on p 


Sensitivity 
Phe graph 
iltimate ensiti 
tained by modification 
ture of greater amount 
unple, the dye or che 
could be impro 
rbent strips, as in the radioisotoy 
t, but man-hours would be increa 
FIG. 2. Radiation exposure 3 ft from Mass spectrometry is capable of 
point-source leak vs. leak rate greatest sensitivity (4 Phe unit espe 
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esting Operating 

afety of a 
Water-Boiler 

esearch Reactor 








Experiments to determine operating characteristics 


of a new reactor are made before beginning 


routine operation. These tests provide data on 


counts when circuit 
. . \ 
which to base safe standard operating procedures iad 


FIG. 1. Arrangement for testing safety 

. ‘ system. System uses y-compensated ion 

By J. W. FLORA® and J. W. SHORTALL! chamber (RCL Mark-17, Model-2), whose 
California Research and Development ( Livermore, California signal is sent through 90 ft of RG-62U 


OPERATIONAL SAFETY OTTOrIMan I wtivity transient behavi buildup ‘ } ( between 10.5 ane 
the Livermore Researc! OTALO ind decay of volatile activity, danger he measurements were 
(LRL) water-boiler-type | ch 1 coefficients, effect of loss of coolant, lowing the reactor to 
actor was thorough! uN If poisoning effect of an absorber placed period (both contro 
before the reactor was put into routine in the core, control-rod calibration rawn ifter core 
use for experiment ctor! | response time of safety devices, and heer adjusted to 
include; temperature coefficient of 1 effects of voids in the reflector. Th Three period mea 
tests led to safe routine proced over different power ranges 
* PRESENT ADDRES ‘ rise » an to check the stability 
tional Div., North Ame na] Temperature Effect al “he bi, 
Canoga Park, Cal I ! 
) ; Che 
t PRESENT ADDRES ‘ | 
Corp., Burbank, Cal utivity was measured 


temperature coeffic: 


No adjustment Temperature 


With Dg0 


Reoctivity (% Ak) 


23 : 5 ‘ rae) 
Temperature ) Time (mir 
FIG. 2. How core temperature affects reactivity. Tokeep pe- FIG. 3. Oscillation of power and temperature due to tempera- 
riod conveniently measurable, boron was placed in core cavity ture coefficient of reactivity. After about | hr at 500 watts with 


for low-temperature tests and Lucite and D,O were inserted for no coolant flow, temperature rose so high that power dropped; 
high-temperature tests oscillations resulted. Control rods were kept withdrawn 
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Be source (surrounded with paraffin) 


KX 10° n/sec 


>d shutter Microswitch No | 


Microswitch operotes when 
shutter is withdrawn 
| No.5 (0. 269% 4%) 


Mic-oswitch No 2 } j \_--No.2 (0.177 % an) 


Reactor : No. (0.126% Ax) 
= \ Sensitrol Sofety rod 


< 


reloy 
Safety -rod-hoiding solenoid 


FIG 4 How power varies in transients involving varius 


reactivities 


Counterweight 


No 3 (0269 % Bk) No.2 (0:77 % Ok) 














No.! (0126% 4k) 


coaxial cable (13uuf ft) to Beckman (Model V-5571) where it is an Seieetinien 
plified and sent to Weston Sensitrol (Model-705). At closing of this 

slay, second one opens to interrupt circuit of holding solenoid for safety FIG. 5. 
rods, which travel total of 3 ft via acceleration by lead counterweights ious reactivities 


How temperature varies in transients involving var 


the curve slope is not ol peak power! hould be ey 


itting absorber or mod pec ted For xan consider that ture | 
the reactor 1 ser from zero sec ois given b 
0.1 watts By repetition 
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sin the central exposure 


require ) x , vatt through four cys 


Transient Behavior compens ite to t wrement con peak power ij 1 oO 
( tem! iture oscillation eX idered " ! | calculation will be somewhat high 


to by a broken-line function 
Data from the three 


yiven in Table 2 , d transient 


formed to demon 0.026% i red rrespond 
the temperature co 
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while no COouUungs volved ver i atin Cie 


through the core 1\ that 1 built into”’’ the reactor 
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iutomatic contro CUOr DOR ' personnel in the immediate 
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0.1 watt for ent than during | hr of ne 


that after 716 tion This demonstrat 
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Figures 4 and 5 she 





reactor powel! 
illating as the TABLE 1--Heat Capacity of Core level and shell temperature 
condue transients at ! comm 
ition iH ( Heat capacity Figure 6 
between energ 
period for this class of e» 
The sharp turnaround « 
the third transient (Fig. 4 
due to either t) unequal | 
bubble distribution in the 
: ing in @ more suberitical 
» of the tem hin % ‘ : j paratively spe 
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cumulation o 
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TABLE 2 Power Transient Data 
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Reciprocel Period 
° 
ral 
oo 
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Energy Release (Mw sec) 





FIG. é. Energy release v 
period 


Shutdown 


Relotive Activity 


FIG. 7. Volatile activity buildup 
decay 


within the fuel 
reached just prior 
Fig. 5 are probabl 
changes in the fu 

| 


ble formation and 


heat transfer 


Volatile Activity 


The gross gamma 
weep-gas lines a rug 


from tartup and hutel 


ured The gas system imag O 
rangement makes it po ‘ , ' "Graphite 
sile stream of the 
through a line out 
shield \ length 
Li g-in.-wall Tygon tubu 
as this external line | as | 
j ae a 
turned on, and a comme ' , i af 
| “ 
ray detector positions 1 ne ne a a 
; ; a a a ‘s 
ee 


The output of the detect 
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‘ —_ 
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calibrated with a C ’ ( ; ae 
Ol Vepieted 

the experiment wa “ ed ‘ - onium / 


detector has an ene 


Aluminum 


is essentially flat from a 

The buildup of act 
and also the decay of the Length of Sample (in ) 
measured after the rea ‘ if FIG. 8. Effect of centering materials of various lengths in central irradiation facility 
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The Livermore Research Reactor. . . 

n November, 1953 It 

) nto of ition in the | 

were LOPO p 4) (all at Los Alamos), the 
Sources ‘ ‘ ind the North ¢ 


Raleig . LOPO and 


yraphite V1 
Hution conta 
onerete 


Control contai 


gentia 
two contre 
control rod 
Cooling, gas removal 


te 


Absorber Pos 


FIG. 9. How a smail (20 mg) sample of 
boron at various locations along the core 
diameter affects reactivity (as expressed 


by fine control-rod position) 


FIG. 10. Calibration of fine-control rod 
Curve is typical for slab-shaped rods out 


side spherical core 


ol 


representat 
functior 


quare 


distinguis} 


Boron Effectiveness 








TABLE 3—Boron Effectiveness 
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22.44 
20.25 
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Iixtension of measurement 
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Safety Response Time 
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length of time, under normal op 
that is required 
safety rods to be 


was made to det 
conditions, 
wented after a 
level flux is presented to one of the 
chamber power detector 

The reactor is so interlocked tl 
will shut down automatica 
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Void Effects in Reflector 

rhe reactivity contributions of 
of reflector 
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Routine Operation 
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Gamma-Ray Spectra 


Locating Compton Edges and 


Backscatter Peaks in Scintillation Spectra 


By B. CRASEMANN and H. EASTERDAY 


De Phy * [L'niversity of Oregon, Eua 





Photopeok 
0 5ii 


NTILLATION SPECTRUM, each 
, Bockscatter 
iccompanied by a chara y O17 
pton distribution and a 

ik. Figure 1 shows Backscatter Peak 


in the pulse height The backseatter peal due to seat 


Rote 


of 0.51-Mev annihilation tered photons from Compton processes 


unting 


obtained with a eylindn in the material surrounding the scintil 
n N il Tl crystal This lation crystal main nh the ylass lavers 


ws the behavior of these hetween the crystal and the cathode of 





features, the photomultiplier t il Afterunder 
going Compton ittering through oe 
Compton Edge ISO deg, an incident photon of energy —" i i 4 4 on 4 = 
0: 02030405 O6 7 
The (¢ mpton edge corresponds to } will be left with an energy E4, ) 16 O os 
y - Energy (Mev) 
energy that an incident E, Bons hi the energy of the 


mpart to an electron inthe — backscatter peak FIG. 1. Scintillation spectrum of 0.511- 
rystal by Compton scat Mev annihilation radiation 


scattered photon escapes Analyzing Spectra tion of Compton edge and backscatter 


tal, a pulse is obtained In the analysis of complex seintilla energies can be avoided by use of Fig 











t corresponds to the energy tion spectra, care mi > taken to 2, which gives these quantities for in 
the electron in this process identify backseatter peaks and Comp cident gammas up to 2 Me 
of the Compton edge ton electron distributior ind to avoid The ¢ ompton edge more promi 
neident photon of energy confusing these vith photoelectron nent in the spectrum of high-energy 
peaks. If the energy of the incident gamma rays since the cross section for 
gamma-ray is Know the backscatter Compton seattering decrease more 
the Ne peak often provides a useful additional lowly with energy than the ero ro 
calibration point Repeated calcula tion for the production of photoeles 


trons, and the esx pe probalbulit for 





scattered photon | larger On the 


other hand, the backscatter peak be 
Compton Edge 


comes less noticeable as the incident 
gamma energy increase vith increas 
ing energy, the total Compton ero 
ection decreases, and the angular «i 
tribution of the secondar photon 


from Compton events becomes more 





glasttaathest peaked in the forward direction 
that backscattering becomes |« 

With larger scintillation ervstals, the 
Compton edge becomes less pronounced 
since the escape probabili 
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scatter peak doe no 
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be diminished by the 
container of low ator 


thin glass cover 





. ( ompton event in the 
24 06 06 0 1.2 


face can be reduced 
Incident Photon Energy (Mev) 











allowing the radiation 


FIG. 2. Compton-edge and backscatter energies vs incident photon energy crystal parallel to the 
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Ceramics— 
Versatile 
Nuclear Materials 


Where will they serve the nuclear field—as reactor 
materials, waste disposal, in fuel elements? 


WITH CHEAPER NUCLI W is tl ed at by materia 


However 


\iining ith 


developing ne 
motivation reactor ‘ , fabrication tec hnique 
therm Cen aon Minnesota 
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March ’56, p. 42), ceram 
long-range promise thar 
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Reactor Materials - 
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perature thermal stress and binding 
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Solutions to thes 


64 


lArge activation energ senicte 


character, anisotropic lattices 
grap! 


that are 


such as boron nitride an 


meta ite have interstitial void 


whit be ivailable for trapping displaced atoms 


should 


0 700 0 800 0 900 


3 
7 X10 


Xe'’’ diffusion in MgO-Ni cermet 


listorts the struct 
chanical propertie 
raphite indicate 


with itil 


kperience wit! { 
otropi 


(| witli 


PninhimMum 


reported 


patterns ol 


vere U0 
(other in the table 


through MgO-Ni 


f the rate of dif 


cerami are te 
Diffusion of X 


cermet. Knowledg 


ets through reas 
tant lor 


Stats 
fusion through 
Xe 
it 150" ¢ 
Ol disks made trom 


The speci 


I quartz yiass and 


ermet 


to determine 


first law ofl 


June, 1956 - NUCLEONICS 


SOO roar’ ¢ 


ion rates b Fick's 





was measured with developing eas fabricated BeQO essing Al-clad uranium 


meter The activation ceramics slurry of aluminum | 


on was determined to Beaver and Ls : iid further that and soda asl ure wile 
the diffusion coefhicient renewed interest ras-cooled reactors our ¢ forms ceramu 


may stimulate work on BeO moderator sintering by the heat of 


cores (see NI irch = 33 cay is being investigated 


Hot-pressed Be moderator-reflec Johns Hopkins University 


tor could cut | n tment in alumina-silica gel Radio 


half compares is absorbed in gel, whicl 
| 


s10n appeare ! Recent VOT re] | n the Soviet leach resistant mineral 
incy inte Union, according to B ind Long British Atomic Energy Research Es- 


occurred ndicates that bet ! orm have tablishment visorption on ( 
very low densi i : melting and firing Natural montmonrillonitu 


Boron compounds. Although the points The ! in light green sands and montmorillonite cla 


trot ipture cross sections high-te mperature ng or control are being investigated 


ire 750 and ped 


boron Molds and Crucibles 
a neutron ab- Ceramics for Waste Disposal Ceramic refractories used for meitine 


ind more that For permanent ) 0 rh-level ind casting uranium and other metal 


veight basis r2t ot Vii vation in it Lo Alamos Scientific Laboratory 


intages where ceramics | ( ny ittention were described by 8. D. Stoddard and 
nportant factor An unleachable 1 oids the poten W.. 'T. Harper 
f ren hy \lagnesium oxide is considered theu 


inyger © if 


ii d 


Co.) deseribed 4 
wis suitable for current practice i! vro universal”’ refractor It 
torage melting uranium and it 
Different ay es b cobalt, and their allo 
rods——usually ceramic fixation we ned by. material 
teel tubs 4 Warde, et al. (ORNI Calcium oxide | 


Brookhaven National Laboratory material for ultra-pr uranium 
ind sintered fixation on fired ntmonilonite clay Lower silica content than obtainable 
is bor NI Der B Up. f Wastes from with magnesia result 
processing U-Al-Zr fuel nck-up by uraniun 
elements are cones 'y evapora ily separated from 
wrapping tion and the ul ir are converted to se of solution 
been incor the stable on produet ilcia hvdrates en 
heet aluminum leached from the « idsorbed free from moisture 
metal surface in the ¢ nil ring: unleach Thorium onic 


B) is an able fission produ ifely disposed melting uranium 
thers of th the o , is not wet by 1 
Oak Ridge National Laboratory rium, uranium 
HW liquid ti dried ind pure iron 
through i | ! dolomite 1 its denait 
prot has been dey 


iilable iB crucibles with thoria 


, : 
ent electrica Aluminum oxide ha 





hoate for tube furnace 
‘ , Effects on Ceramics Irradiated 
compounds. Beryllium for melting cobalt and othe: 
2 * 10°’ n/cm 


roperti vddition to it ise in ¢ 


| Tt 
I t 


f if I ne 
t iture neutron mode! , nace retractor 
good corrosion 1 Crucibles tor mises 
lequate strength, and high ran tions have been fabricated 
eC! Ls zirconia, and the oxile 
and R. Silica glas ol dening nickel, uranium, titanium 
optimiz ZrO ex] ! 7 earth 
depends on high in Man mold lor 
n economically Zircon Ne‘ he uranium and uranium 
t te) to precise FEY : trode-t pe gi iphite 
e limited its use _ metal tends to pick up 
Be) ) pANSIO 
k, and W. H. Duck ; ote coatings have been cde 
Memorial Institute Cordierits : ings of MgO, AlL,O,-Si0 
experiments are um zirconate produce 


*(Conducti 
lu better surface th 


the characteristics . 
ORNL-1852 


iterials significant for 





Vol. 14, No. 6 - June, 1956 





FIG. 1. Typical plant for separating U, 
Pu, and fission products from spent re- 
actor fuel. This plant is at Hanford, 
W ash., works 


Process Engineering at the 


Hanford Separation Plants 


By CHARLES A. ROHRMANN 


Separations Design & Development, Hanford Aforme Product Operation, Richland, Washington 


SEMIFINAL AND CRUCIALSTEP in plutonium produc- extraction processes over batch processing based on precipita- 
tion—-after fabrication of uranium metal, irradiation in — tion or scavenging techniques Batch processing, generally 
reactors for transmutation to Pu, and aging, and before final more costly in industry, is unusually high for the processes 
preparation for shipment—is the separation of U, Pu, and employed in Pu handling because of the costly raw materials 
fission products from each other. Purification requirements used and the large volumes of wastes for which costly 
are extremely rigid: the radioactive fission products that storage facilities must be provided 

exist in amounts measured in parts per million must be For protection from radiation, there are several feet 
reduced to levels of parts per 10"; because of its biological of reinforced concrete between the separations-process 
toxicity the Pu must be reduced to levels of 0.1 ppm. And equipment and the operators. Crane operators are enclosed 
the recovered U, still rich in U***, subsequently must be in a heavily shielded cab, which in turn runs behind a thick 
processed by normal industrial techniques, including manual concrete wall to prevent direct line-of-sight viewing of proc- 
handling. ess equipment; all viewing of equipment and manipulating 


Economic considerations favor the continuous solvent devices is by periscope 






































FIG. 2. Comparison of two plants arrangements. One at left has equipment cells on either side of pipe-tunnel—note crane cab 
behind shielding wall, tight fit of large equipment in cells, bends in the service piping to prevent direct beam of radiation from entering 
any operating creo. Plant at right has equipment on only one side of pipe-tunnel, permitting simplification by having control gallery on 
only one side 
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FIG. 3. Gross corrosion in heat- FIG. 4. 
transfer pipe section: this pipe, here 
supported by one finger, originally 


weighed 70 Ib 


FIG. 5 


evaporator 


Large evaporator for concentrating acidic 
solutions containing all waste fission products 


Tube bundle being lowered into 
Note small number of bolts, 


to save time in bolting up by remote crane 


carry out a certain step of @ process Is con 
sure or cell separate from other equipment 
or malfunction, this segregation confine 
1 relatively small part of the plant, wher 
maintenance effort can be exerted with mini 

for spread of radioactive contamination 
of equipment is in a straight line (the plants 
it length, together with massive trench-like 
vith concrete interiors has given rise to then 


fluids 


is via a completely shielded pipe tunnel 


canyons Flow of process between 


be all on one side of the pipe tunnel in a long 
& ght 


m Tift 


or on both sides of the pipe tunnel in 


FIG. 6 
jumpers 


from 


Process vessel in a cell, showing variety of 
attached; sketch indicates complexity resulting 
need for remote operation 





FIG. 7 


remote connector ot each end 


shorte! Fig. 2 left); the 


ind controls to be conducted from only one 


one former permit 


ide of the build 


operation 
ing while the latter type of layout requires operation and 
controls on both sides but permits the entire building to be 
horter 


lids clome 
is first brought into the plant for 


temovable concrete-block ill equipment ce \] 


except when irradiated | 


processing, and during maintenance or nonroutine inspe 


tion operations All Process equipment reaction vessels 


centrifuges, pumps, agitators, evaporators, control valves 


liquid-liquid contactors and rotameters carrying radioactive 
connected, and disconnected by 


crane All 


assembled 


the 


solutions are 


manipulation from uch equipment is 


: 
if 
> 


* - 


Remote connector (left) and an assembly of piece of pipe with 


called a “jumper” (right). Connector 


heads fasten jumper tightly to wall nozzle and corresponding vessel 
nozzle by means of single nut 
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FIG. 8. Outdoor pit-type cell, used when a required processing improvement can- 


not be accommodated inside the canyon. 


Mobile crane is used for maintenance; 


instead of periscopes, mirrors and direct viewing at a distance are used to direct it 


Remote connectors and jumpers are provided as in in-canyon cells. 


Here ao jumper 


change is being made in a waste diversion box 


accurately positioned in the cell with 
respect to adjacent equipment and to 
wall nozzles that connect to all the re 
quired services for each piece of equip 
The hook-ups for delivery of 
and 


ment. 


chemicals, power for agitators 


pumps, air, steam, and water, as well 
as for instrumentation such as thermo 
couples, pressure-sensing devices, liq 
uid-level and specific gravity measuring 
equipment, audio equipment and lubri 

cation for moving parts are all made by 
means of the remote connector and the 
“jumper” (Fig. 7)—a 
connector at 


having a 
end By 


means of a single nut on each connec 


pipe 


remote each 


tor, the crane operator can swiftly 


fasten a jumper tightly to a wall nozzle 
vessel nozzle 


and a corresponding 


Standardization of vessel dimensions 


and orientation with respect to the 
wall-nozzle pattern 
jumper design to serve in a number of 


The jumper 


allows a single 
positions in the canyon 


is balanced by counter-weights and 
positioning of the lifting bail so that it 
can be crane-lifted and lowered pre 
cisely into position to engage the re 
quired nozzles; some jumpers have 
three that 


For ease in maintenance 


heads must be engaged 
stacking o1 
crossing-over of jumpers is avoided 
wherever possible, Prior to installa 
tion in the plant, all vessels, process 
equipment and jumpers are assembled 
in a “‘mockup shop” to check mechani 
cal fit; thus tolerance discrepancies can 
be corrected prior to installation in the 


plants. 
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Working in a Canyon 


Strong floodlights are installed on 
the cranes to assist in observations by 
through his 


the operator peering 


monocular periscope. Furthermore 
space microphones enable the mechani 
to hear what he is doing, e.g. when his 
automatic wrench contacts the object 
nut. Nuts 
porarily removed can be stored on a 
tool 


hold each nut in the wrench until it is 


and other parts tem 


board; special retaining springs 


fastened or placed on the tool board 


Maintenance by Crane 


The crane, with its single operator 
performs all maintenance that can be 
done on all equipment in contact with 
But the extent 


of such maintenance is quite limited; 


radioactive materials 


most such work involves replacing de- 
fective parts. Components to be re 
paired are transported elsewhere, and 
essentially no disassembly and assem- 
bly of repaired equipment is done in 
the separations plant. By far the 
largest portion of the operating time of 
the crane is in charging dissolvers with 
irradiated uranium to be processed 
Maintenance on the crane itself is 
done manually at one end of the canyon 
away from the process area; yet, be- 
cause crane parts become contaminated 
from cell equipment with which they 
come in contact, the work may have to 
be conducted with a large number of 
men working under radiation exposure 


time-limits, sometimes as short as one 


taken 


against the possibility of a crane break- 


minute. Every precaution is 


down preventing it from reaching its 


maintenance area, 


Preventing Failures 
There 


mechanical failure of pump and agita- 


have been many cases ol 


tor moving parts, and malfunctioning 


of jets, valves and rotameters be- 
cause of the intensive radioactive con- 
tamination, most of this equipment is 
discarded and replaced with new. One 
separations plant was long plagued by 
frequent failure of heating coils in an 
evaporator used to concentrate acidic 


solutions containing substantially all 
the waste fission products; some of this 
vital equipment lasted as little as three 
months. The heating coils were built 
integrally into the vessel and their fail- 
ure necessitated discard of the whole 
assembly. After a particularly rapid 
and unexpected failure, an intensive de- 
contamination effort made close inspec- 
tion possible. This revealed a surpris- 
ing example of gross uniform corrosion; 
a 26-Ift 
steel pipe that should have weighed 


section of 14 -in. stainless- 
70 lb could be supported on one finger 
Fig. 3). Change to another type of 
stainless and improved specifications 
helped solve the problem, but most im- 
portant, the evaporator was redesigned 
with removable heat-transfer surfaces 
that can be replaced by crane (Fig. 5); 
the tube bundles are provided in pairs 
so that production continues if one set 
fails. 

Failed equipment that is contami- 
nated is disposed of by burial (NU, 


May ’55, p. 32) 


Ventilation 

An extensive ventilation system is 
required to prevent radioactively con- 
taminated fumes and dusts from drift- 
ing into personnel areas of the plant or 
escaping to plant environs. An ex- 
haust system keeps the cells under re- 
duced pressure with respect to the rest 
of the canyon, In turn, the vessels 
are maintained at pressures slightly 
than the cells. Air is 
through the spaces between the cover 
blocks into the cells, from the cells into 


lower drawn 


an air tunnel, through a sand or glass- 


wool filter, and are discharged from a 
tall stack. 


vessels are 


Gases evolved from the 


process drawn out and 
chemically treated to remove biologi- 
cally-dangerous fission products before 


discharge to the atmosphere. 
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In Sylphon Packless Valves you get double 
protection . . . the bellows seal plus regular 
packing which functions only in anemergency. 


There’s a wide selection of sizes and types. 
Sylphon Packless Valves are available in 
brass, bronze, cast iron or stainless steel 
Special types are available for specific appli- 
cations in the chemical and atomic industries. 
For complete information, return the 
coupon below. 


¢ 
Aa. 
Lad 


Robertshaw Fulton 


CONTROLS COMPANY 


FULTON SYLPHON DIVISION 
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Even at pressures of 500 psi and temperatures 
of 1000°F., Sylphon Packless Valves prevent 
corrosive or flammable fluids from leaking and 
creating hazards. 


How? Simply by using a bellows seal around 
the valve stem . . . not an ordinary bellows, but 
a SPECIAL SYLPHON BELLOWS that gives added 
protection and safety. Here are some of its 
outstanding features: 


¢ No weak seams to open and leak. 

¢ Cold-worked and hydraulically formed for 
resiliency and long life. 

e Extra thick sidewalls . . . 2 or more plies of 
metal for extra strength. 


Robertshaw Fulten Controls Co. 
FULTON SYLPHON DIVISION 
Knoxville 1, Tennessee 


Send Bulletin 813-LV describing all Syiphon Packless Valves. 
Name 
Co 
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IN ELECTRODECONTAMINATION, one electrical lead is clipped to object being 
cleaned and other lead to heated kettle containing foaming chemical solution 


Electrodecontamination 
of Metals 


By JOHN B. HUFF 
flomic Energy D 
Phillipa Petroleum Cor 
Idaho Falla, Idaho 


A process for electros leaning taint tee] 


alloys in alkaline solution odium hydroxide solution (se 


factory, with some modifi O ‘ lhe work is made anodic by connecting 
much of the metal de« im or it to 
the Idaho chemical proc | of pe 

the National Reactor 


The electrocleanit 


the positive side of a high-amper 
direct current Phe 
steel kettle is used a 


High “averiuge 


source ol 
the othe 


tainle 


electrode current den 


adapted to electrodecontat n ion ¢ ire used, a the evolution of oxygen 


desirable Afte: 


} min the item is removed from the 


a production scale in! al pp? om aul uriaces is 
liminary tests wer 
contaminated too ition and rinsed with wate Wire 
ishing with the alkaline so 


it’ this point, ¢ 


ment Compl ti ition ma 


usually not required 


Hecessu4r 
where repairs can ty bee ita re moved 

n 2A 
werd ind may be made inode 

A smut usually 


on the surface at thi 


ment returned to se ‘ | work is then dipped 


Basic Process i low current density 
The item to be decontar i ippears 


suspended by an 


70 


stage and 


ipparently carries radioactive particles 


kettle of neu! boiling 


Discussion 
The process ~ ect to much 


it might hel 


i-¢ or d-¢ curre 


ork might be anodic or cathodi 


the electrol | 


te could be acidu 


or & neutral salt 


contaminants. Before 


Nature of 
ng a trial proces it seemed nec- 
to consider the nature of con- 

nation at tl plant 
Tl product probabil irep 
entative source olf radiocontaminant 

It i nitric-acid solution of irradiated 

iranium fuel elements that have aged 


Thus 


producing 


ittter removal from the reactor 


fission-product metals 


should be pres- 


DeTa-ZaMMA CMISSIO! 
nt as metal-nitrate molecules or as 
itive ions 
Rubbing or burnishing a contami 
nated metal with a hard or soft sub- 
stance might entrap contaminants so 
that they could be removed only with 
great difficulty Since the wavelength 

sible light is some thousand times 

the estimated diameter of the radio- 

iwetive molec ules opti al smoothness 

not necessaril ifiect contamina- 

i factors. Thus, mechanical surface 

itment was withheld from the first 
p of the process 

Removal of organic films. It would 


desirable in the first step of a 


contamination process to comy letely 


Ims and the entrained 


ove organic fh 
ocontaminants 
inh hot ilkaline 


effective tor 


Che anodic treats 
ition ha proven 
tep The oxvgen olved hastens 

} | 


process Db loos ng scale and per- 


by chemical attack on some o1 

ubstancee i yell Dislodg 

with positive charges 
thus it 1 
irrent flow 


j 


ork 1s withdraw 


from the ele 

f there is no rer ol tour 
short « 

supply. lectric weld 


generators with 200 or 300 amperes 


the cathode and cau 
Current 
tv have been used for lirect 
Items 


i ft? have been 


irrent supply in tl work 
having a surface area of 
iccessfully treated 


mechanisms usually have 
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DIRECT WRITING CONV 
WITH PHOTOGRAPHIC ADVANTAGES! 
 ROGRAPH MODEL 42, 


ELEC 


ELECTROPHOTOGRAPHIC 
RECORDING 


You rtshed For This! OSCILLOGRAPH 
ONLY THE REVOLUTIONARY CENTURY ELECTROGRAPH OFFERS THESE FEATURES 


Permanent instantaneous oscillograms Utilizes sensitive light-beam galvanometers 
Eliminates need for messy liquid chemicals Up to 24 traces on eight inch paper 

No darkroom required Traces can overlap 

Automatic continuous dry processing Precision timing lines 

View oscillogram while recording Low power consumption 


Century's engineers are the first to accomplish the RADICALLY new technique of Electrophotography 
long dreamed-for wedding of photographic re combined with light-beam galvanometers 

cording and completely automatic dry processing 

to eliminate the need for costly darkroom facilities NOW investigate CENTURY ELECTROGRAPH—the 
and liquid developing, rinsing and fixing. most modern approach to simplified oscillographic 
recording — when planning your instrumentation 


The greatest advancement in the technique of mul 
program whether for research, engineering, test, 


ti-channel oscillograph recording in over 20 years, 
the CENTURY ELECTROGRAPH is essentially a quality control, process control, or any other 
direct-writing recording oscillograph utilizing the analog recording requirement 

COSTS NO MORE THAN OLD-FASHIONED METHODS 


q Ts Century Electronics & Instruments, Inc. 
1333 NO. UTICA, TULSA, OKAHOMA 


For further information, call on our neared representative 


EXPORT OFFICE: 149 BROADWAY, NEW YORK CITY — TEL: BARCLAY 7.0562 
NY -NEW ENGLAND AREA MIDWEST AREA TEXAS NN M. AREA ARIZONA AREA SO CALIF AREA NO CALIFORNIA 
29 46 NORTHERN BLVD 163 W FIRST ST 5526 DYER ST 1686 BAKER PL 40 SO LOS ROBLES 2015 FL CAMINO REAL 
LONG ISLAND CITY 1.8 Y¥ DAYTON 2, OHIO DALLAS, TEXAS TUCSON, ARIZONA PASADEWA 1, CAL REOWwOOD CiTY 
TEL STILLWELL 4-7120 TEL: FULTON 9292 TEL. EMERSON 6716 TEL: 7-150) TEL: RYAM 19663 TEL EMERSON 6-8214 
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The world’s largest integrated 
aircraft plant, at Marietta, 
Georgia, where we build 
Lockheed C-130 Turbo-Prop 
Cargo planes and B-47 Jet 
Bambers—welcomes this new 
Lockheed program in Georgia. 


Here are projects to chal 
4s lenge the very limits of imag- 
. re that can t ination, vision, ability and 


capabilities of man! 

This new atomic develop- 
ment and its effect on the 
adjacent manufacturing plant 
and new Engineering facility 
at Marietta, creates far reach 
ing additional opportunities 

; , for Engineers and Scientists in 
expe te< a wide range of categories in 
The both places 
fo Here is a program that is 

literally long range in both 
scope and product. 
Qualified Engineers and 


Scientists interested in becom 
ing associated with this pro- 
gressive and rapidly expanding 
organization are invited to in- 
quire for further information 


or personal interview. 


Write to 
ENGINEERING PROFESSIONAL 
ea, but PLACEMENT 


——— le LOCKHEED 


AIRCRAFT CORPORATION—DEPT. N-6 
761 Peachtree St., N.E, Atlanta, Georgia 
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Here's How to Handle Corrosives 
at High Peripheral Speeds 


CHEMLON YARN 
PACKING STYLE C-30 
Made of TEFLON* FIBER 
BY “JOHN CRANE” 


Chemlon Yarn Style C-30 extra tough packing gives you two 
important advantages not provided by other types of braided 
or molded Teflon packing: 1) positive sealing efficiency at high 
peripheral speeds; 2) cooler running stuffing box under severe 
service conditions 

Style C-30 can be used to handle the most destructive acids, 
alkalis or solvents. The excellent thermal properties of ‘Teflon, 
combined with the softness, resiliency and fluid retentive prop- 
erties of fine fiber construction, adapt it to high temperature 
conditions to +300°F. The packing is made firm and dense by 
means of a special process which eliminates large voids 
H.SO, 


Operating conditions: 14” pump shaft at 


HERE’S PERFORMANCE PROOF:— Fluid handled: 45% 
(impure) at 170°F 
1700 rpm. or 555 fpm. peripheral speed. Results: 46 days good 
service. Previous best service record 7 to 10 days. 

Chemlon Yarn Packing Style C-30 is available in spool or coil 
up. Can be lubricated with 


” 


form, in a wide range of sizes from | 
Teflon suspensoid or various types of lubricants. 


Send for Bulletin No. P-321. Crane Packing Co., 6449 Oakton Street, Morten Grove, ill 
(Chicago Suburb). in Canoda, Crane Packing Co., Ud., Hamilton, Ont 


*DuPont Trademark 


CRANE PACKING COMPANY 
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The oxide coatings on stainless steels 
f the 18-8 groups are attacked by 


acid Test samples of type 3 


A 


less steel were quite rapid) 
din boiling 6A sulfuric acid 
unt of surlace removed can | 


d by adjusting the time, ten 


+ 


and acid concentration of 


Ae ee 


== 


es 


=< 
‘ 


cKUNng process Iixcessive etching | 
obviously undesirable in most case 
can lead to hydrogen embrittlement of 
the parts 
I} proce leave stainless steel in 
uwtivated condition, 1.e., the chem 
resistant oxide coating is partially 
completely removed by the final 
1d dip 


| Stainless process equipment 


probably should be passivated before 


it is returned to service This may be 


accomplished by nitric-acid treatments 
Passivation might also be 
complished by anodic treatment 
alkaline solution 3) that is 
KEY 
Critical Region 
Heat Exchanger 
Pump Impeller 


jocontaminant Pass 
on this project have Deen 
ited to some preliminary laborator 
If the original specification for 
of equipment required that it 
vated, it would be necessary to 


include this step in the decontamina 
This simplified drawing of an experimental 


homogeneous type power reactor, now in 
the final assembly stage, shows one of five 
nuclear reactor projects currently under way purposes. 

at Los Alamos, where the world's first ho- Dh atile tenated 

mogeneous reactor was designed and built bon steels were given primary consider- 
and is still in operation. ti 


tion process However, the oxide coat 
ing formed by stainle teel on expo 


ure to air 18 adequate lor most 





Stainless and car 


on on this project, as their decon 


tamination makes up the bulk of the 


Indicative of the importance of these experi- | 
ments is the Laboratory's thirteen year record work presented 

in active research, design and development 
in this major field of basic scientific interest. 


Stainless-stee] mechanisms with lead 
shields (sample pigs) were processed as 
units with good practical results on 
Many challenging projects in nucleonics, both the lead and the stainless steel 
physics, chemistry, metallurgy, mathematics No laboratory process was found for 
and engineering support these as well as quantitatively decontaminating 
other of the Laboratory's diverse activities. pared samples of lead in the fev 


Hminary tests mace Sample 


Top-level scientists and engineers interested 
in long-range career opportunities at one 
of the nation’s foremost scientific labora- 
tories can secure complete information by 
writing 


having an initial contamination 

of 30 r/hr have been reduced by a { 

tor of 1,000 to 30 mr/hr, so that repair 
ild be made with a minimum of exp 
ire to the mechani 

No studies have been mace 

DEPARTMENT OF SCIENTIFIC PERSONNEL copper brass, or aluminum How 

Division 908 r. tl have been put through the 


as componel ts 


‘alamos ig 


scientific laboratory The difficulty 


F THe NIVERSITY OF CALIFORQNIA rad eontaminant 


LOS ALAMOS, NEW MEXICO the mbinatior 
eomon if 


Mar of the cor 
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omites, lerrites plum- 
is a group, tend to be 
rdinary reagents They 
en less soluble in acid 
raivank couple between 
parent metal. Pickling 
thus produce a 
| buttes, with oxide 
loose under wire 
solutions chosen to 
des present would be 
move more of the radio 
ents than an acid chosen to 
the metal 
Laboratory tests. The laboratory 
t th sheet-lead or 
sks. They were cut 
imeter and cleaned with 
\ retaining circle was drawn 
ite and a wax pencil to 
nternal diameter of 1'5,6 In 
vere placed on a metal plate 
eling screws at the corners 
diluted dissolver product 
ted within the wax retaining 
i l-ml pipette The tip ol 
vas used to spread the sam 
d not cover the area within 
\ heat lamp was used to 
the liquid 
ple was then counted with 
vy G-M tube in a vertical 
helf for the counter was 
pins to serve as stops 
o that the same geometry 
d from sample to sam 
samples varied over a 
7 % of the net counts per 
disks showed a net count 
3000 cpm for stainless 
7,000 epm for lead. <A clean 
lisk was used as a cath 
vas mounted facing the test 
ince of about to in, Cur 
plied to the disks from a 
ye battery with a fuse 
meter ind rheostat con- 
ri The sample was 
uu tages of the test 
ittacked the lead 
ind a salt residue 
Had the sample 
rather than nitric 
d that the stainless 
ave been etched and 
of conditions would 
ome system of labo 
to measure the effectiveness 
process steps is consid- 
iry part of decontamina- 
it this time 
Alkaline electrolytes. In the early 
yect, the electrolyte 
hydroxide solution 


it a concentration of six 
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THERMOCOUPLE WIRE /OLAL 
FOR ATOMIC REACTORS? 








RAO/IATION RESISTANCE, 
OQURABILITY, Hl- TEMP RATING 
ANO FAST RESPONSE. 





“Ceramo’ wire's special properties have already 
proven their value in many reactor installations — 
for both thermocouple and extension wire appli- 
cations. The performance of this durable wire 
results from its construction — thermo elements 
and inert metallic oxide insulation encased in 
a seamless metal sheath. And “Ceramo"’ mate- 
rials are specially selected for resistance to 
atomic radiation. 


For a given application, enclosed "Ceramo” 
thermocouples last longer and respond 
faster than thermocouples of bare wire 
construction — and can withstand pres- 
sures up to 40,000 psi! Depending on 
thermo elements and sheathing it can 

be used at temperatures as high 

as 3000'F. Though basically 

rigid, “Ceramo” can be bent 

on a radius as small as its 

own diameter without 

shorting or grounding. 

And those diameters are 

really small!—just .032" 

O.D. for single conduct- 

ors; .040'' O.D. for duplex 

conductors. 








“Ceramo" Thermocouple Wires made in lron-Constantan, Copper- 
Constantan, Chromel-Alumel, Chromel-Constantan and Platinum Rhodi- 
um-Platinum from 36 to 16 gage. Sheathing: Stainless Steels, Inconel, 
aluminum, platinum or copper. Overall diameters; 1/25" to 1/4". 





“Ceramo"’ Thermocouple Extension Wires made in |lron- 
Constantan, Chromel-Alumel or Copper-Constantan of 20 and 16 
gage. Sheathing: copper-nickel alloy, plain or galvanized cold 
drawn steel. Overall diameters: Ye'' and Ye", 


Learn more about this versatile wire. 
Write for bulletin 31-300-K, 


Thermo Electric 6.ic} 


SADDLE BROOK, NEW JERSEY 
In Canada — THERMO ELECTRIC (Canada) Ltd., Brampton, Ontario ‘oh 


ss 








Important! 


Specify TEFLON 
by its 
properties! 





TEFLON can provide extraordinary physical, electrical, 
and chemical properties, but these properties cannot be 
taken for granted. 

The method used to convert Teflon powder into fin- 
ished rods, sheets, and tubes greatly affects the quality 
obtained. This quality, in turn, governs the properties of 
the end product. 

So to assure performance, actually specify not only 
Teflon but also the important properties required. 


Two grades of Fluoroflex-T deliver the optimum prop- 
erties you specify for Teflon. 


(1) “Electrical grade” Fluoroflex-T is certified to con- 
form to all important electrical and physical proper- 
ties. It meets the most critical requirements. 

(2) A more economical “mechanical grade” satisfies all 
chemical and thermal needs and offers up to 50% 
greater resistance to elongation under mechanical 
loads. 


Both grades are produced under exacting quality con- 
trol standards and are stress relieved to insure that ma- 
chined parts are dimensionally stable. 

Send for data or better still tell us what specific 
properties are important for your application. 


@ Tefion is a DuPont trademark. Fluorotiex is a Resistofiex trademark 


RESIS TOFLEX 


CORPORATION . Roseland, N.J. Western Plant: Burbank, Calif. 


Distributers: Western Fibrous Glass Products, Los Angeles, Calif; F. 6. Wright 
Co., Detroit, Mich.; Colonial Kolonite Co., Chicago, tll.; Industrial Safety Supply Co., Hart- 
ford, Conn.; Lone Star Rubber Co., Houston, Tex.; Flow Products, inc., Chicago, III 





1 Carbon 


ate per gallo! 

oncentration 
lor removing te 
nt or grease 


number of | 


proprietary produc 
ertised for electrocleaning 
tu \\ madotte nemicn 
indotte, Micl ind Oakite 
In 19 Rector St., Ne 
imong other uivertise electros 
products 
Operational techniques 
ntamination room has a 25 
tainless-steel floor with floor drain 
the liquid-waste-treatment plant 
floor area is served by a hoist that 
ft the hook about 15 ft above 
When working with high-le 
tamination, the area may be closed 
to foot traffic with little inconvenience 
to the rest of the plant C,00d ventila 
tion is provided © that air-borne 
wvtivity resulting from unwrapping 
contaminated item for example, is 
quich exhausted Most of the ve 
els in use may be drained through 
to the liquid-waste plant; by 
ivoiding unnecessary handling of spent 
olutions, floors and equipment are 
kept at lower levels of contamination 
Strong alkaline solutions rapidly at 
isp! alt tile, and concrete 
mia pitted b 
floors of this type are user 
be covered with paper 
Items such as sample 
ome time alter removal [rom soit 
inks could be fitted between 
so that rinsing ¢ 
thout diluting the solution 


ial pl ins generuiy 


aha 
for handling items contamu 
above 30 r/hr, where 


ons, such as fastening a hoot 
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VICTOREEN OFFERS A MEANS TO 


SAFETY FOR EVERYONE 


EXPOSED TO RADIATION 


The ever increasing use of atomic and nuclear energy in 
manufacturing and processing industries requires ultimate safety 
measures for the protection of all persons, even those casually 
exposed to radiation. Radio active products affect not only people 
involved in production processes but in all handling services such 
as receiving, shipping and transportation. And it is these marginal 
contacts that can be most severely affected by radiation, for which 
Victoreen Personal Dosimeters offer a complete measurement 
of safety. 


rable exposure to the 
sted preliminary pro 
w the root i 

ng the floor wit! 

the necessar 

wecial equipment 
llowable working 


lude a tank or 


iter tools | 

could also be 
rane controls 

idents to person 
ed, although the 

idered particulat 
possibility of hydro 
n should be restated The 
f electric shock corresponds 
Rubber glove 


re quired equip 


iwainst the solu 


rs possibie that 


Se oe DIRECT READING PERSONAL DOSIMETERS 


> 

ig » accidental J ~=Victoreen Pocket Dosimeters are about 
ng Dp » ife the size of a pen and clip into the pocket. 
for equipment After being charged on the 561A Dosi 
meter Charger, to zero position, radiation 
P it of solution exposure causes leakage which is reflected 
burns on a direct reading scale built into the 
pocket dosimeter, User need only hold 
contamination room Pocket Dosimeter toward a bright light 
for use, one oper look into tube and read the accumu- 

of all the work lated roentgen dose 


plant ind some 


beater tratheetentecndeeteadhentin se bs nghesiies a tac epg ath nnipe citi: Simi 


woe, grvamonag INDIRECT READING POCKET DOSIMETERS 

When a group of people must be safeguard 
ed against radiation over periods of time, the 
indirect reading personal dosimeter instru- 
mentation has several advantages. Daily 
x-ray exposure methods can be maintained, 
establishing medical and legal evidence of 
daily exposure and improved personnel re- 
lations are acquired as a result of more than 
adequate health-safety measures 

You can OWN a Minometer and Dosimeters 
for less than the cost of film badge service 
for 8 or more individuals, 


Individual Pocket Dosimeters are charged by the 
Model 287 Minometer. After each days exposure, 
pocket dosimeters are read on the Minometer, there 
by establishing an accurate day-by-day record of 
x-ray exposure for each individual 


is necessary in decon 
is in electroplating, or an 
For that reason it is better 
yemploy and train a specialist 
t each individual to de 
ite the tools and equipment 
Average exposure to the 
here has been about half the 
», 900 mrep per quarter How 


irs that exposure rather 


rk load could well be the 
tor with this system 


t preliminary report on a 


it obviously needs more test aoe ee ee ee ee ee ee ee ee ee ee ee ee ee ee ee ee ee ee ee ee ee ee oe oe oe 


- 
f; 

e of the opinions expressed : 
d only on observations made STRAY RADIATION CHAMBERS ! 
i if the work, and are thus Available for use with the Minometer are stray radiation ' 

orrectior chambers for detecting and measuring x-ray or gamma 
radiations in any area suspected of being subject to the ' 
hazards of stray radiation. Chambers are quickly charged f 
BIBLIOGRAPHY and exposure accurately measured on the Minometer | 


SPECIAL AREA MONITORS AND SYSTEMS 


giving deteiled Victoreen manufactures a variety of special instruments for meas 

‘ uring the radiation level in hazardous locations and initiating 
alarms and/or interlocks if the level is either higher or lower than 
a pre-set intensity. This includes radiation proof alarms for very 
high imtensity sources as well as low level personne! monitoring 
We welcome inquiries for special multi-station monitoring devices 
designed to your requirements 


Nostrand C« iNlustrated catalog 


f Physical Chemis specifications 
Van Nostrand C« Victoreen Dosimeter 
instruments ova 
on request. Ask 


‘ ngi r i 
i! Engineers Hand Bulletin 3042 


18 (John Wile and 
4u 


700 (American Be 


INSTRUMENTS DIVISION 


S58O6HOUGH AVE. CLEVELAND 3, OHIO 
-— oe oe ee ee ee ee ee ee ee ee ee ee ee ee ee ee ee ee ee 


Vol. 14, No. 6 - June, 1956 77 





RaD, RaE, and Po in the Atmosphere 





By P. KING,* L. B. LOCKHART, Jr.,* 
R. A. BAUS,* R. L. PATTERSON, Jr.,* TABLE 1 Rainwater Collections Made at Washington, D. C.* 


, 


H. FRIEDMAN,?+ and |. H. BLIFFORD, 
Jr.t 
Naval Research Lahorato 


Washington, D. C 


At the time this research was under 12,000 
14.600 


taken, a survey of the literature re » 96 

vealed many reference oncerning the : Saws 
amounts of the short 

ThB in the atmosphere, | 

tion on the quantities of 

lived RaD, Rak und 

dearth of information 

install facilities at severa Lb TABLE 2-—Distribution of RaE/Bi Activity Among Rainwater Fractions Col- 
in different parts of the world to coll lected at Washington, D. C. 

natural radioactive produ rom tl 








atmosphere for subsequent 
Washington, D.C 


These collection 
Vo 


either, or sometimes b ; 
ecled Rainfall collect 


methods. The first methwo« 


capacity air filter unit 


in 


as the collecting medium 

involved the collection of 

of rainwater (100-600 wa 

centration of the act 

num hydroxide floc 

chemical methods used 

ity from up to 1,000 

water or 10°10? {t* of air cou 
centrated readily on 100 me 
carrier Counting of the eparats 
f-activity gave a reasonal wcurat 
measurement of the concentration 
the long-lived product itm 
phere. Qualitative est 


Vo alpha activity wer 


Rain-Water Collection 


Rain was collected on 500-1.000-ft 
surfaces made of aluminur heet 
and was conveyed b Llumimnum gutt 
and pipes to aluminum collecting tan} 
For some of the collections made at t! 
Naval Research Laborator iutomati 
controls diverted portion f the rau 
into three different tanks so as to con , 99 nn 
pare the activities collected during 1 800 
different parts of the rain 5 400 

In many of the collecti: 2 2) 
1.oO40 
15s) 

* High Polymers Brane} 

t Electron Optics Brar 

t Recently some inf 
longer-lived activities 
ported (/, #) 
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PRECISION VALVES 


for heavy water / for radioactive coolant service 


& Re, 
a 
<3 


re 


Bewi-0-Sear “Y" Valve with welding ends 
welded bonnet and outside screw 
stem. Yoke bushing can be rem 
without breaking body-bonnet joint 


Beit-O-Seat “Y” Valve (Sectional). Outside 


screw rising stem. Designed for long life where 
Bei.-O-Seat 0.S. & Y. Globe Valve 


Bolted bonnet. Outside screw stern 
SD rises through upper yoke bushing 
that revolves with handwheel 


Painstaking quality control is rigidly Shown here are examples of the types 
4 
enforced through every step in the of valves available to industry for use f ER FOR MANY 


pressure or vacuum-tight control is essential 


manufacture of these nuclear valves. We with heavy water, molten metals, etc 


he with the materials—every machin For complete information, consult your 
1g Operation is accurately gauged—all Powell Valve distributor. If none is near 
parts are thoroughly cleaned and de- you, we'll be pleased to tell you about 
r! ed—then every valve is not only sub our Nuclear Valves as well as our com 


to an actual line test, but is given’ = plete line of Powell Quality Valves—all 





nifter or mass spectrometer test with Performance Verified 


VERIFIED 


The Wm. Powell Company, Cincinnati 22, Ohmic... 110th VEAR 


POWELL VALVES 


BRONZE RON, STEEL AND CORROSION RESISTANT VALVES 
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li emaining in the tanks at the end 


CREATIVE jong ae 
ENGINEERS 


he tanks was stirred with a jet of 
to explore pernate was removed by syphoning 
new frontiers I | cious bottles for further astlling ond 


iwentrating The floe from 1,000 


sed air and a solution of alumi- 


sulfate was added to make the 
concentration about 0.2) gm 
18 HO per gallon of water 

is adjusted to 7.0 + 0.1 
odium carbonate solution using 
tte standards with bromthymol 
ndicator Stirring was con- 


for 45-60 min ind the tre ited 


- ama Na ah > WH Nl te 


illowed to setth undist irbed 
vhit After settling, the clear 


ee 


vater could generally be concen- 


trated to a volume of 2-5 gal 








| | procedure h is been hec ke d by 
ling 50-100 mg of soluble lead and 


Just as interesting and challenging as the geo- 
muth salts to 100 gal of water and 


graphical frontiers of 150 years ago are the scien- 
tific frontiers of today. Some of the most fas- 
cinating must be penetrated in order to develop 
a practical nuclear engine for aircraft. 


collecting them with aluminum 

ide floc as described above At 

mcentrations used (0.6-1.1 * 10~¢ 

‘ ter), recoveries were about 

Pratt & Whitney Aircraft, world’s foremost de- 70-90%, including all losses due to 

signer and builder of aircraft engines, began its ition of the floc and chemical 
eparation of the material. 

Chemical procedure. ‘The floc sam- 

‘les were boiled with hydrochloric acid 


work on a reactor-powered aircraft engine some 
time ago. The unexplored areas are vast, how- 
ever, with many relatively unknown. To map them, 
still more adventurous young engineers and sci- 
entists are needed 


| ind filtered from any insoluble 
Lue In some cases this residue 
further treated with nitric, sulfuric, 

If you are a graduate ind hydrofluoric acids and analyzed 
AERONAUTICAL ENGINEER cont nued when insignificant quantities 
MECHANICAL ENGINEER of RaD, Rak, and Po activities were 
found to be associated with this 

METALLURGIST siiteel 


CHEMICAL ENGINEER Carriers equivalent to about 75 mg 
each of , nme bs 4 ere addet 
ENGINEERING PHYSICIST Bi, and PbSO, were added 


eparately This treatment was dis- 


to the solutions and equilibrated with 


you may find in our exploration work an un- the radioisotopes. Standard  proce- 
equalled opportunity to be among the pioneers of lures for separating bismuth and lead 
the coming Atomic Air Age. ere used The separated materials 


re redissolved and reprecipitated to 


Please send your complete resume to improve the radiochemical purity 
MR. P. R. SMITH, OFFICE 13, } me of separation was noted ind 
Employment Department h imples ignited, weighed ind 


ounted on plastic planchets for count 


PRATT ,.4 WHITNEY ’ y The counting rates obtained by 
i of standard techniques were con 

AIRCRAFT erted m9 min headed by apply 

DIVISION OF UNITED AIRCRAFT CORPORATION ng appropriate geometry corrections 
EAST HARTFORD 8, CONNECTICUT Results. Some of the data resulting 


ies when i product activity 
im the mpie further radio 


purification of these fractions is 
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iiysis of a few rainwater 
ected at Washington, D. ¢ 

n Table 1 The identity of 
22-vr Pb 
g the rate of buildup of Rak 
The 
n the bismuth fraction 
half-life 
was invariably 
The 
f Po n carrier-free condi- 
5.000 


was established 
in the lead fraction 
i 5-day Some 
to Po 
bismuth fractions 
ies as high as 

| collections; however 
vas not employed 
gave only qualitative 
studies were made on 
f the RaD in different 
rain Table 2) There 
correlation between the 
wtivity 
dirt, character of the 


in the sample 
etween rains. In gen- 
the first portion of the 
the greatest amount ol 
i! and the highest con- 
wits 
of RaD activity made at 
different sites are compared 
Some variations are to be 
ch site though they are not 
the differences between col- 
Rain 
ections from inland sites such 
ew, Ill Washington 


hibit the highest concentration 


it different locations 


those on the coast (Panama 


rer islands (Hawaii, Philippine 


Kodiak) show less activity, and 


ction made on a relatively 
| mass far removed from conti 
is (Samoa) shows the least 
All of the bismuth fractions 
checked 


Po 


showed some 


Blower Collection 

\ taken from outside was passed 
filter paper (Army 
Corps Type 5) at about 2,000 


1 400 In 


ind vented in such a manner 
not drawn into the system 
the end of the collection 
ilter paper was removed and 
lution; the lead and bismuth 
n the same manner as 
Chemical procedure. Filter-paper 
vere dissolved by fuming with 
furic acid mixtures to 

ll quantity of hydrofluori 
dded. The remainder 


was the same as for 


Results. tesults for the filter-paper 
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—Dredge Mining in South Carolina 


speaking of heavy minerals.... 


ITRO’S across-the-board position in atomic energy and 
related technologies gives it unusual insight into un- 
tapped industrial potentials. From this vantage point, it has 
diversified into rare earths and heavy minerals through 
association with Crane Co. in the operation of Heavy 


Minerals Co. 


Heavy Minerals owns large deposits of source materials 
for thorium, titanium, zirconium, and rare earth ores near 
Aiken, S. C., and Panama City, Fla. A processing plant 
under construction at Chattanooga, Tenn., will produce 
thorium and thorium compounds, misch metal, rare earth 
chemicals, zirconium compounds and related products. 
Pechiney of France, holder of many patents in rare earths and 
heavy minerals, retains a minority interest in the company. 


Heavy Minerals’ deposits contain a number of heavier rare 
earths including europium, gadolinium and yttrium, many 
of which are considered important in nuclear development. 


There are many projected uses for these products in the 
field of nuclear applications for control and shielding, x-ray 
sources, capacitors, vacuum tubes, television color tubes and 
catalytic reactions. New and unique production processes by 
Heavy Minerals Co. make these products available in 
separated forms at high purities and greater quantities. 


For detailed information write HEAVY MINERALS CO., an associated company of 





"WTO 


@ Research, development, weapons systems 
4 Nuclear and process engineering, design 


f Refinery engineering, design, construction 


CORPORATION of AMERICA 
261 Madison Ave., New York 16 


Uranium mining, milling, processing. refining 
® Rare metals, rare earths, heavy minerals 


CP Ceramic colors, pigments. fine chemicals 





Now! Thoroughly indexed in 


permanent book form 


REACTOR 
SHIELDING 
DESIGN MANUAL 


Edited by 
Theodore Ro« k well I I I 


Naval Reactors Branch 1h 
This new manual is the most 
comprehensive source of shield 
design methods available today 
Here are techniques (all help 
fully indexed ) applicable tomany 
projects, that have actually been 
used for, and 
power 


tested on, real 
shis Ids 


reactor 


a Chapter Heading ‘ 


Introduction and outline of Basix 
Shielding Theory 

Setting Allowable Radiation Levels 

Shielding the Reactor Core 

Shielding the Reactor Cooling 
System 

Plant Layouts and other factors 
Affecting Total Shield Design 

Shield Engineering 

Radioactivity of Shutdown Systen 

Effect of Irregularities in Shield 

Effect of Geometry of Radiation 
Source 

Basic Data 

Index 


480 pages, tllus. indexed $6.00 





VAN NOSTRAND 


Princeton, New Jersey 








collections (Table 4) were similar to 
Only 
rough estimates of the volumes of air 


those obtained with rain water 


have been made since the quantity of 
dust picked up by the filter caused the 
flow-rate to decrease continuously. 

As considerable time elapsed between 
the dates of collection at the various 
sites and analysis at Washington, D.C.., 
the RaD-RaE equilibrium had been 
reestablished and Rak measurements 
were essentially the measurements of 


the RaD parent in the sample. 


Conclusions 
The presence of RaD and Po in the 
atmosphere suggests that a study of 


the ratio of these activities can lead to 
information relative to the lifetime of 
these materials in the atmosphere. It 
would be of interest to see how well 
such a determination would agree with 
the measured mean lifetime of about 15 
days for RaD in the atmosphere as 
determined from comparisons of the 
short-lived radon decay products with 
taD in the air (1 No attempt is 
made here to determine such a value 
since the Po determination was not 
made with sufficient accuracy 

The results suggest several general- 
izations 

1. High-capacity air filters and rain- 


water collections effectively provide 





TABLE 3-—Distribution of RaE in Rainwater at Various Locations 


Lot ation, 
date collected 


1960 Rainfa 


Glenview, lil. 
J in 
1.6 (squall 
Flash showers 


1.23 (showers 


0.45 
Mar. 16-Apr. 24 
May 18-27 15.96 
Jun, 28-Jul.20 10.78 
Jul, 20-Aug. 14 16.17 
Nov. 24—Dee. 15 
Jan, 5-Feb. 6 (51) 1.75 (showers 


continuous 
continuous 
continuous 


20.27 (continuous) 


Hawaii 

Mar. 8 Apr. 7 

May 2-Jun, 12 
Aug. 13-Sep. 18 
Sep 18-Dee, 11 
Philippine Islands 
May 4-25 

Jul, 4-Aug, 2 


showers 
showers 
showers 


continuous 


showe rs 


continuous 


or 


Aug. 2-30 cont, for 2 wk 
3-25 showers 


Oct 
Oct. 30—-Nov. 30 
Samoa 

Apr. 1-30 

May 1-31 

Jun, 1-30 

Jul. 1-31 

Aug. 1-31 

Sep. 1-30 
Kodiak, Alaska 
Jun. 6-19 2.3 (scattered 


on 

Jun. 19-Jul. 5 3.3 (seattered 
l 
7 


showers 


daily 
daily 
daily 
daily 
daily 
daily 


Jul, 7-17 
Sep. 11-25 
Oct. 23 Nov 6 0.4 (seattered 


Dec, 5-27 2.1 


9 (scattered 


continuous 


scattered 


* Residues dissolved completely by wet ashi 


t Corrected to time of Pb-Bi separatior 


B-activily of BiO 
Inso ’ 


fraction? 


dpm 
dpv dpm gal ave 


Ro 6,600 
14.100 
13.700 


5,640 


170 
270 
600 
420 
210 
070 

, 130 


weonwws a — 


310 
720 


UO) 


40 


igs 








June, 1956 - NUCLEONICS 








SOLAR PRESENTS NEW PROVEN PRINCIPLE 





MICROJE7 — 


PRESSURE RATIO CONTROLS 


ADVANCED CONTROLS —for engines or 
t reathing mechanisms 
curate dependable 
tht. They must also « ope 
t temperatures that are 
ceeding 1000 F 
new Microjet pressure 
ls can meet the most 
n requirements of high 
tems 
icall ensing pressure 
eters directly, Microjet 
ntrol a variable area 
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nozzle, engine fuel compressor 


air bleed, varia geometry 

or perform man 

functions 
Microjet contr imple, rug 


ged and versatil ure 


( omputing 


alre id 
proven on man ! performance 
aircraft engine Let Solar demon 
strate how Microjet controls can solve 
difficult problems for uu. Address 


Solar Aircraft ( yal 


| Department 
C-23, 2200 Pacific Highway, San 
Dik go 12. ¢ ilifor 








SOLAR 


AIRCRAFT COMPANY 


DES MOINES 














CONSTANT RESEARCH 
AND DEVELOPMENT 


xeeps SEALOL in 


PACE WITH PROGRESS! 


Remote Controlled 
Test Cells 


Engineers in 
Sealol’s laboratory 
are constantly 
ing new seal designs 


test 











and materials 
under extreme conditions of tempera 
ture and pressure involving liquids 
and gases. 

The successful sealing of gas bar 
riers in several liquid metal pumps is 
a direct result of SEALOL Research 
and Development. 


More and more companies are 
bringing their shaft sealing problems 
to Sealol for engineered recommenda- 
tions. 


You, too, can benefit 
by this exacting re 
search which is broad 
ening sealing limits. . 
in temperature, in pres 
sure, and in speed. We 
offer the nuclear indus- 
tries our continued in 
terest and cooperation 
in solving their sealing 
requirements. Write us 
today about your par- 
ticular problem! 








PRESSURE 
0 setto sooo FP mM tox 


J _] 











SEALOL CORP 
207 Post Road, Providence 5, R. |. 


Charleston, W.Va. * Chicago * 


Denver * 


Cleveland *« 
Houston * Los Angeles * New York 
© Philadelphia « 


Toronto * Montreal * Manchester 


Son Francis * Canoda « 


CEng.) * Paris 
© Frankfurt 


SALANCEO PRESSURE SEAL 








TABLE 4--Filter-Paper Collections Made at Washington, D. C.* 


Volur 


proc 


corrected fo 


backing for Ma 


raction 


1770 
2,040 
1.210 
R510 


i”) 





large samples of airborne natural radio 
active decay products, 

2. The RaD 
rain widely 
different 
On the basis of 
there 


activity collected b 
Varies 
and at 
infor 


place present 


mation seems to be 
activity 
collected with the character of the rain 
the the quantity of 


correlation of the quantity of 


QSCHRONS, OF 


Tritium-Gas Di 


By JOHN A. BARTON and 
DANIEL PARRISH 
Radioisotope Unit 
Velerans Administration Hospital 
Seattle, Washington 
and 
Department of Medicine 
University of Washington 
VM edicine 
Seattle, Washington 
Since the cost of tritium in uniform 
small amounts is somewhat prohibitive 
a method is needed to deliver small and 
known amounts of activity 
LOO 


accurately 


from a vial containing 50 mull 


curies, Such a method is described 


here 


Certain requirements must be met in 


the apparatus: (a) An all-glass system 


preferable because of the porou 


most other substances t 


(b) A 


vised so that the pressure and 


nature of 


tritium method must be ce 
volume 
of gas in the shipping vial need not be 
known (c) It is desirable to maintain 


the purity of the tritium, which elimi 


at different places 
times at anv given 


ho simple 


cirt 


School of 


esent in the collection 
The 


t factor ol 


Irom 
tivity varied 


rain 
average RaD 
10 between island sites 
Samoa, and inland locations, « 


Washington, D, ( 


BIBLIOGRAPHY 


I. H. Blifford, I B. I khart, Jr H. B 

Rosenstock On the nat sl radioactivity in 
J. Geophys, Reasearch BT, 409 (1952 

m, P. K. K la, Nuc ieonices 11, 


spenser 





Balljoint A 
2-woy stopcock A 
Pyrex tube 
(Volume A) 
3-woy stopcock B 
“yg Balljoint B 
B 5-mi burette 
Volume B (Volume C) 
Hg reservoir 


Tritium vial 


attached here 

TRITIUM BURETTE has three principal vol- 
umes-—Pyrex tube (A), side arm (B), and 
burette (C). Rubber tube connecting stop- 
cock C to reservoir never contacts tritium. 
Balljoint B permits attaching additional 
calibrated volume; ball joint A connects to 
chamber receiving tritium 
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Precision 
POCKET THERMOMETERS 
Dials 1” dia spike stem 5” long 
18-8 stainless steel construction 
ranges as low as 40F to high 
as + SOOF — accuracy “ of 1% of 
thermometer range 


General Purpose 
THERMOMETERS 
Dials 2” dia. — 18-8 stainless steel 
construction ranges as low as 
100F to high as + 1000F — ac- 
curacy 1% of range 
Model 2282 — standard stem 
length 8” including hub 
Model 2281 — stem lengths 2'4”- 
4” -6" -9" -12”-18"-24”" including 
threads 
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Rugged... Accurate...Convenient 
for laboratory and equipment needs 


For laboratory needs, for production testing and inspection, 

for equipment mounting . . . wherever high sustained accuracy 

and quick response are essential ... WESTON all-metal 
thermometers have been widely adopted because they are more 
convenient to use, and far more durable and economical. Cases and 
stems are of 18-8 stainless steel — standard stem length 8” — 2” 

to 24” length available on order — dials 1%” dia. — ranges from 
low as —100F to high as + S5OOF. Require only 2” immersion 

in solids or liquids. Accuracy “2 of 1% of thermometer range. 

For the complete story, including data on all-metal thermometers 
for industrial use, write now for bulletin T-13. Weston Electrical 
Instrument Corporation, 614 Frelinghuysen Ave., Newark 5, N. J. 
A subsidiary of Daystrom, Incorporated. 


WESTON wineai 


THERMOMETERS 





nates any technique depending on air 
dilution. 

These considerations led to an all 
the deliv 
activity depends on the product of the 


Pyrex device in which ered 


initial activity and the ratio of two 
volumes, The essentials of the appa 


ratus are shown in the diagram 


Delivery Procedure 


After the vial has been broken by an 
enclosed iron weight and the tritium 
has expanded into the side arm, the 
total volume of the system, Vr, is ad 
justed by the burette mercury level 
volumes A 
Stopeock A } 
then closed and stopcock B is turned so 
that the tritium may diffuse into the 
entire After 
has elapsed volume A is 


Stopeock C is closed and 
and C are evacuated 


volume, ufficrent time 
isolated and 
the tritium in volume C is transferred 
back into B by 
to rise in C to the bottom of stopcock 
B. Then the tritium in A is 


ferred to the appropriate container by 


allowing the mercury 
trans 
mercury displacement 


Activity Delivered 
The 


depends upon the ratio V4/V, 


delivered 
Diff 
culty is encountered in the direct meas 


amount of activit 


urement of Vy prior to the delivery of 
but it 
that, for any given delivery 


all the tritium, can be shown 
the amount 


of tritium obtained is given by 


| 4 ‘ 
mye(r - 04) 
| 7 | 7 
where n is the number of the delivery 
and Ry is the initial activity. The 
quantity Va/Ver can be evaluated by 
considering the ratio of any two su 


cessive deliveries, k + 1 and h 


V Va 
Ro “(1 ) 
Vy Vi 
Vy rr ‘y 
Ry . l 
A(1-¥ 
Any method of assaying the two de 
liveries will be satisfactory and one can 
write 


Va 1, + | 
Va 1, 


where A, and A, +1 are the two 


assays. Then 


Va 

Vr 
The apparatus described here has 
been in constant use for several months 


averaging about 5 deliveries per week 
It is completely satisfactory both in 
The 


volume 


reproducibility. 
that the 
Vr can initially be chosen to 
the 
and the exact amount is ob- 


wcuracy and 
system is flexible in 
ratio Vs 
amount of! 


deliver approximate 


activity 


Log-Log Scale 


the adjustment of the Hg 
addition, the 


tained by 
level in volume C, In 
total 


creased by 


volume can at any time be in- 
a calibrated vol- 
Finally 


amounts of tritium are 


inserting 
ume in the space provided. 
i 


if very small 


required the system may be cascaded. 


Becomes Decay Table 


By R. HOBART ELLIS, Jr. 
VUCLEONICS 


The computation of radioactive de 
cays is surprisingly simple with a log 
log rule. Many 
have an LLO seale for 
If we place the 0.5 of such 


slide modern rules 


numbers less 
than unity 
a scale opposite the half-life on the 
sliding seale, all of the other numbers 
of the LLO scale will represent the frac- 
tional decay that corresponds to the 
decay times represented by the num- 
bers of the sliding scale 

As a simple example, consider a ship- 
ment of that 
tained 100 me on March | at 8:00 a. m 
What is its activity at noon on March 
The half-life is 8.14 days 
We place 8.14 of the sliding scale 


radioactive iodine con 


18? 


opposite 0.5 on the LLO seale (see Fig.) 
Opposite 17.17 (the decay time) on the 
Multiply 

ing by 100 me we find that the shipment 


sliding seale we find 0.232 


contains 23.2 me at the later time 


Why does it work? We are solving 


where 
activity at 


constant 


the decay equation, n/no r 
at time ¢, mn, 

and A 
we usually know half-life 7 rathe: 


n activity 


time zero decay 
Since 
solve for A in terms of r by 
setting n/n« 0.5 for t r. The re- 
sult is A 0.693/r. Thus n/no 


d 0 
4 é 6031/7 


than A, we 


To solve any problem with a slide 
rule we must interpret it as sums and 
Here we 


differences of logarithms. 


can simplify matters as follows: 


0).693t/r) log « 
log 0.693 


log n/n 
log log no/n log t + 
log r + log log « 


log log no/n log t + log const 


One step of the work is done for us 


by the slide-rule manufacturer who 


marks the LLO scales with n/no values 
instead of no/n We select the proper 
value of “log const.’’ by placing the 
half-life log 


the 


table when 


Since log 


opposite 0.5 
no/n is & linear function of log ¢ 
slide rule becomes it dec ny 
it is properly set 

A slightly modified procedure may 
be required for a rule having only a log 
log scale for numbers greater than one 
Here we can set the half-life opposite 2 
and read the fraction no/n, the recipro 
cal of the number we used previously 
Then we divide the original activity by 
this conversion factor to find the later 
activity 

The method is adaptable to any simi- 
lar problem involving the exponential 
function with either 


Shield thickness, for 


positive or nega- 
tive exponents 
can be 


example computed from the 


known half-value thickness 
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- ——- re 
ready to help you” 
Harness the Atom 


ee TODAY 


ere ewe 


ready to meet your 


immediate needs 
for Electric 
Power Production 


Serving power plant needs of 
industries and Utilities 


Pioneer Service & Engineering Co. Re aim ba ‘austen 


23) SOUTH LA SALLE STREET © CHICAGO, ILLINOIS ; — Send for our descriptive booklet, 
| “Pioneering New Horizons’ 
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An Alpha Scintillation 
Counter for Solid Samples 


By JOHN F. FRAZER 


Radioactivity Center of the De partmer 
Physica 

Massachusetts Inetitute of Technolo 
Cambridge, Maasachius 


Du Pont type D ZnS(Ag) oho phor 
is mixed with a thin solution of rubbe 
cement in xylene, deposited direct 
on the face of a Dumont 6292 photo 
multiplier tube, and allo 
This provides a phosphor screen 
thickness of about 10 mg/em? covering 
an area of 15.9 em 

The solid sample to be measured j 
deposited on the surface of a Pyrex 
glass planchet, which is positioned 
about 444 in. from the phosphor sereen 
The planchets are uniformly dimen 
sioned for reproducible geometry from 
sample to sample. The sample-hold 
ing structure is shown in Fig. | 

The photomultiplier is made light 
tight by taping one end of a black rub 
ber sleeve over the base of the tube 
such that the free end hangs down over 
the glass envelope The free end 
then folded back on itself and taped to 
the brass lip concentric to the tubs 
base. <A brass cap screws on the bot 
tom of the brass tube, covering the 
source-holder structure and completing 
the light-tight housing 

Figure 2 shows the photomultiplie: 
circuit. The cathode-follower pulse 
output is negative and is connected 
with a l-msec RC time constant to the 
input of a Schmidt trigger discrimi 
nator calibrated from 0 to 100 volts and 
arranged to operate with negative 
pulses, Pulse heights measured at the 
cathode-follower output are as high a 
100 volts for a 6-Mey alpha 

The discriminator is followed | 
j-stage dekatron scale 
scale of 104, Standard 


cuitry* is employed 


* Dekatron-drive-cire 
Atomic Instrument Co 





Rubber shock | 
mounts 


| 

6292 

, photomultiplier} 
1 | 
| 


Bross 


} Plexigioss 


ited supply provides d- 








Somple 
cathode follower, discriminator, and planchet 











caler circuits 


The photomultiplie: th its b FIG. 1. Photomultiplier and sample holder 
teric the batterv rotar witch. and «are supported in brass tubular enclosure. 
Rubber shock mounts permit tube face to 
fit flat against Plexiglas structure. Except 
for slide-out sample holder, all Plexiglas is 


the cathode follower are nounted 
one 10 » 12 x o-iD cha which 


upported on an aluminum-rod fram cemented into one piece free to slide 


© that the photomultiplier tube, in it within brass tube 
bra enclosure, hang photocr ithocde 
down A second chassi earryving 


il 

other components is placed on top of 

the photomultiplier ChasSsI OPIN i discriminator input pulses 
Operator controls are reduced to the \ reproducible background count of 

minimum of an on-off power switch, a sbout 4 counts per hour was measured 

high-voltage photomultiplier battery ith blank Pyrex planchets 

on-off switch, a calibrated (0-100 volt Photomultipliet battery life bout 

discriminator dial, a top-count scale! 6 months under continuous service 

wwitch. and a sealer reset switch conditions and proportionately longer 

Screwdriver adjustments are provided vith less use 

for the regulated power supply and for 

zero set of the discriminator A panel 


jack is available for oscilloscope moni 





Negotive pulse 


2 output (to disc.) 
<620 


< ’ 
< 15k r 


WY 2 1 100 volts for 
: 6 Mev a 
-1,035 Whip 
-1,275 











FIG. 2. In photomultiplier circuit, hearing-aid-size batteries between adjacent dy 
nodes provide 120 volts per stage and 240 volts between cathode and first dynode. 
Rotary switch (JBT MS-20-2-6DT 12PDT) disconnects all batteries simultaneously to 
disable photomultiplier during sample changing. Anode is direct-coupled to grid of 
a-c-type cathode follower that places grid and anode at 150 volts positive with re 
spect to ground, Dynode battery system is grounded at 45 volts below last dynode, 
thus fixing anode to last dynode voltage at 105 volts 
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Automatic GAMMA-RAY SPECTRUM RECORDER 
with the 


NEW scarves 
SCANNER 


Repetitive scanning—scan any portion of the energy spectrum 


24 hours a day—without operator attention! 


Model DZ45 


Can be operated on a single scan or a repetitive basis. 
Five speeds can be adjusted in less than a minute. 
Recycles to zero in seconds. 

Continuous 24 hour duty without operator attention. 


Unit can be interchanged with any make single channel Five Frontal Gears- 
5 speeds, adjustable 


analyzer. in minutes Model DZ46 


The Automatic Repetitive SCANNER can be attached to the energy The Automatic repetitive SCANNER will evaluate any sample with 
level contro! of any make single channel analyzer and can be oper 
ated for single scan or on a repetitive scan basis. The scanner is ar 
ranged to drive the energy level control of your single channel that normally take days of a technician's time in manually recording 
analyzer in the length of time determined by the geor selection 
and is recycled to zero, in approximately five seconds. 


equal accuracy—in minutes—+replacing the old fashioned methods 


and plotting the data. Here are a few examples how the Automatic 
Repetitive SCANNER is used to scan the energy spectrum: To eval 
The scanning dial is positioned by two small pegs to enable the 
operator to scan any section of the energy spectrum (total 100 
volts) in 5 volt increments. The Automatic Repetitive SCANNER cay of short half-life emitters © observing the operation of ion ex 
keeps the energy level control in register with the SCANNER at all change columns © and determining specific elements 
times 


vate background conditions in the atmosphere ® analyzing the de 


being de 
posited in lubricants during friction wear tests 
The front panel contains six gear ratios that determine the speed w 

te tod f | 
of the scanner—five choices of speeds; } RPM, } RPM, } RPM, eons ay for complete information on the DZ45 Automatic 
1 RPM and 2 RPM of the energy level control. Gear ratios, or SCANNER and the DZ46 Automatic GAMMA-RAY SPECTRUM RE 
speeds can be changed in minutes CORDER 


Send for this catalog today. Your name will be placed on our 
mailing list to receive periodic bulletins covering new develop- 
ments and applications in the Nuclear instrument fleld 


‘detec tol ab, tn. 6544 N. Sheridan Rd., Chicago 26, Ill. 
ae 


an affiliate of BORG W ARNI R Ce rf yration 


SALES OFFICES Winnipeg, Manitoba, Canada: Nuclear Enterprises, Ltd, 43-1812 
St. Paul, Minnesota: Northport Engineering, Inc.; Midway 4-7604 
Denver, Colorado: Scientific Instrument Co.; AMberst 6-2779 
al Florida: Kimball Electronics Ltd. ; 4-9028 Narberth, Pennsylvania: A. Bruce Edwards Co.; Welch Valley, 4404 
Washington: Applied Radionics Corp.; EMerson 1204 Atlanta, Georgia: Stanley K. Wallace Assoc Ine PLaza 5-9973 
Ba! tim Maryland: Thomas L. Taylor Eng. & Sales Co.; BElmont 5-9126 Pittsburgh, Pennsylvania: Lowry-Dietrich Co.; WAlout 1-29599 


Michigan: Electro-Mec Associates; Lincoln 7-1422 


EXPORT {.ES—Borg-Warner International, 3% S. Wabash Ave., Chicago 3, Illinois, U.S.A. CABLE ADDRESS-BORINTCO— Telephone WAbash 2-741 
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PROMPT 
DELIVERY 


A GRAM 
OR A CARLOAD 


OXIDE 


(SEVERAL ¢ 
FLUORIDE 


NITRATE 


AND OTHER SALTS 


neutron 
absorbers 


GADOLINIUM 
SAMARIUM 


EUROPIUM 


ANI HER 
SEPARA 


RARE FART 


WRITE FOR TECHNICAL 
DATA 


World's largest 
producer of rore earth and 
thorium chemicals for commercial 


atomic energy use and industrial applications 


LynDSAY (HEMICAL (OMPANY 


272 ANN STREET, WEST CI ) 


90 


FIG. 1. Slide holder 


Glass Slides Help 
Map Gamma Fields 


By R. G. BAUMAN 
\ car Development 
BRB. F. Goodrich Researe 
Breck ille, Ohto 
Standard glass microscop 
used effectively in mapping 
el gamma-flux distribution 
Vian 
flux measurement have been use 
These include instrument 
ntillatior 


different methods of 


past 
i ionization gage or 


counte! chemical dosimete 


the ferrous-fernec sulfate dosim 


otoconductive el 


eee 
——— 





Unirradiated 





i 
500 


Wavelength (m yw) 











FIG. 2. Absorbance curves for irradiated 
and unirradiated microscope slide glass 





is 10" 5x10'r 
I : 
$x10°r* ee 
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210'r 


ol Density 


Opt 


OOF 4 4 
i 10 100 
Fading Time (hr) 


ire 
ordinal 

itisiactor hor 

if its optical 

un LO hr of it 

Also the flus 


calibrate 





( 








Dosage (r 











FIG. 3. Variation of optical density of 
microscope slide glass with gamma dosage 








Ox soge |r 








FIG, 4. Fading of irradiated microscope 
slide glass 


Heat treatment of an irradiated 


FIG. 5 


microscope slide gloss 
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ised as an absolute 


ve measuring device 
les (Pittsburgh, Non- 
9-550)* were cut to fit 
n | ig. | The slides 
iminum foil to pre- 
riking them and ex- 
numa source to doses 
3 10’ r. Optical 
ured against an un- 

n a Model DU Beck 
hotometer at a slit width 
Che absorbance curves are 
r the unirradiated and 
\ wavelength of 520 

wv the calbbration 

f optical density with 
3 The rela- 
! At higher 
that the glass rapidly 

er, the range of 10 


ne for gamma-flux 


InSSes IS shown inh 
decreases less than 
The effect of heating 
hown in Fig. 5 where 
1,000 hr at room tem 
for one week at 


most complete re 


d that ordinary 
glass can be used to 
i-flux fields with ac 

Phis technique has 

calibration of the 
imma Facility 
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Applying Radiation 


Reprints of NUCLEONICS' 32 
page special report “Applying 
Radiation in Industry'’ (NU, May 
56, p. 41) are available at $1.25 


each from 


Reprint Department 
NUCLEONICS 

330 W. 42nd St., 
New York, N. Y 
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SO SENSITIVE 


IT CAN MEASURE THE CHARGE 
BETWEEN YOUR FINGERS 


* 
— 


DYNAMIC CAPACITOR 
ELECTROMETER 


FOR STABLE AMPLIFICATION OF LOW-LEVEL DC SIGNALS 


Measures currents as low as 10-'* amp. * Extremely high input impedance . . . 
10'5 ohms. * Low drift — less than 1 mv per 24 hours. * Uses dependable, 
durable dynamic copacitor. * Accuracy of = Y, % full scale. * Only 14” «x 10” x 9” 


The Curtiss-Wright Dynamic Capacitor Electrometer is ideal for meas- 
uring minute currents or voltages from high impedance sources. There 
is no 60 cps interference since the Dynamic Capacitor Electrometer 
operates at 1,000 cps. The instrument can be used to measure static 
charges, potentials of floating grids, insulation leakage currents, capaci- 
tor dielectric leakages; and to study transistors and diodes, Its rugged- 
ness, reliability, and high sensitivity make it especially suited for use 
in the nuclear field as a component in reactor control systems and in 
industrial control systems employing radioisotopes as energy sources. 
It can be used for pH determination, and in mass spectrometry. In bio- 
physics and medicine it may be used to measure cell potentials, skin 
potentials, streaming potentials, injury potentials, and nerve impulses. 
Besides providing an indication on its own meter, it will operate any 
standard recorder. For details, write Nuclear Equipment Sales Dept., 
Curtiss-Wright Corporation, Electronics Division, Carlstadt, N. J. 


ELECTRONICS rye 


CURTISS-WRIGHT 


CORPORATION + CARLSTADOT, WN 





ANTON... 


where preci sion 


COUNTS “ 


ANTON’S 
BF, COUNTER TUBES... 
(enriched, normal or depleted in raed 
B") for detection of either slow - 
or fast neutrons are widely-used 
in reactor control and monitor- ] /a/a/a/a/a/ajmlal 
ing, oil well logging and neutron 
survey. Available in a wide range 
of diameters, sensitive lengths 
and wall thicknesses in 2S alumi- ~—- J Motor 
num or stainless steel J 
ANTON 4 
END MICA WINDOW... Detector Chromatogram Facsimile 
alpha, beta, gamma counters are —_ 
halogen quenched, stainless steel 
Also available with special 
organic as well as other rare gas 
fills. Window thicknesses avail- FIG. 1. Planofscanner. Chromatogram is wrapped about metal drum and attached 
able from 1 mg/cm*. Tubes vary by tape; facsimile is wrapped around with overlap in direction opposite to drum 
from subminiature to standard rotation and cemented with rubber. Motor is multiple speed Detector and stylus 
conventional sizes and are based ride on smooth shaft and are driven by threaded shaft. Drum-to-threaded-shaft 
with standard RMA connectors. gear ratio is commonly 1:3 Bearing split at A permits changing drum size Stand 
JAN types available ard 20-in. kymograph drum perimeter is satisfactory for large chromatograms; 9-in 


perimeter is superior for smaller quarter-sheet chromatograms since slower perimeter 
ANTON speed provides greater sensitivity 
THIN WALL. 


stainless steel, halogen quenched 
counter tubes for beta, gamma 





Amplifier 


















































Same perimeter speed increases scanning rate 


studies are extremely sensitive a e 

and can meet all JAN-MII A Two-Dimensional Scanner 
specifications. They are the only 

commercial! metal thin wall tubes e 

available with a stainless steel for Radio-Chromatograms 

30 mg/cm’ wall which will not 

dent or collapse. Instruments 

using groups of these tubes ex- 

ceed in sensitivity and stability 


most scintillation units By S. ARONOFF onal type, i 
ial : ee Me ii With ipparatus of tl 
ANTON’S PANCAKE TUBES... soil cilia tose in Dimless 
are halogen quenched, sensitive beta-gamma_ “’ d Department of Botany and Plant Aa were 
detectors with end mica window.These units /@“/elogy Lowa State College ee eee 
are designed for low intensity measurement limes, lowa me MH locatiol 
and are widely used in facilities doing low- inetion of the wid 
count work, Flat pancake design offers ad Several device ure 
vantage of large diameter window without 
large volume and high background count 
(Sample changers available.) 


@ * 


Anton high efficiency tubes are Plat- 
inized*, This process provides sensi- 
tivity beyond that of standard tubes 

Write Dept. NT for complete catalog of 


Anton nuclear tubes and instrument 


obviou 
mercially for rapid i olet ‘ I ocation of the 
graph radioactivity re Wwitho omnis required 


exception these are 0 mer ’ seribed ts 


606 we te 
ANTON ELECTRONIC LABORATORIES ee 


es INC 


226 FLUSHING y 
—EEE——— — ——— 2 a 
<P Kh KLYN 37 


FIG. 2. Univibrator circuit modifying scaler to pass register impulse to thyratron 
Filter prevents back emf's into scaler. Detailed central part of circuit is 6SN7 tube 
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sional scanner that prints two- 

onal faesimiles of radioactive 

grams in a fraction of the 
ured for autoradiography 

iwrammatie plan view of the 

s shown in Fig. 1. Any type 

can be used. For con- 

ve h ive commonly used end- 

MI counters, occasionally 

the flowing type using 

indows. The distance of 

dow from the drum is con- 

in adjusting serew. The 

ts of 40-mil tungsten wire 

phosphor bronze wire is quite 

provisions are made for its 

is it wears down: the wear 


l-drawn tungsten is negligible 

ght of the lever arm provides n U i e  @ | r 

ire required for propel record- 
» from the G-M tube is A R E E RS 
| for 


scaler as usual, However 

is modified to feed the register 

thyratron tube whose action 
© output to the styl SCIENTISTS and ENGINEERS 

registe! pulse from the 

nark is made on the facsimile 
With ; it selector ye At COMBUSTION ENGINEERING 'S new 


factor may be used; our experi Nuclear Engineering and Development Cen- 


vever, has shown the seale of ter, Windsor, Connecticut, permanent 
ost useful, (For most pur openings for SENIOR AND JUNIOR POSI- 
rest of the scaler is unneces- TIONS are available to qualified 


ould well be dispensed with 
models The sealer modifi Aeronautical Engineers Mechanical Engineers 
Fig. 2) consists essentially of a Chemical Engineers Metallurgists 
rator circuit, which delivers a Chemists Naval Architects 
to the thyratron Design Engineers Nuclear Engineers 
i diagram of the Electrical Engineers Physicists 
circuit and the power suppl Mathematicians Structures Engineers 
lu A variable voltage out 
150-250 volts) is provided for Here is your opportunity to help develop a 
control of the stylus mark new NAVAL NUCLEAR PROPULSION 
ults of a test pattern chroma SYSTEM ~ with the first company in the 


ire how i uv 2 an % 
' wn in Fig. 4. Tt is ay country that will complete such an AEC con- 
that only : oint detecto 

nly & point detector in tract with its own facilities. 


contact with the spots would 
; You will be a member of a company that 


vccurate facsimile. The larger 
is well-established in the Nuclear Power field. 
tive area of the detector, and 


her its distance from the source Combustion Engineering has accumulated 
ition. the greater will be the dis ten years’ experience—designing and building 


Figure 4 shows that a practi major reactor components, both for Naval 
units and for central stations. 
And you'll find Windsor a wonderful place 


ensional scanner of greater to live. Only 8 miles from Hartford, it is an 
and designed primarily for . 
ioactivity incorporated within ideal location, both for work and for play. 
been devised by Cassen and 
{L. Curtis, R. Cassen, Nucws 
». 9, 58 (1952)). Nuclear experience or not—send a complete 
ve found Teledeltos, the Western 


ile paper, to be very satisfac 


If you are a citizen, whether you have 


resume, in strict confidence, to b 


well a economical This paper 

of an opaque black conducting 

ited with a gray pigment The lat 
sous teuiirwittes — @QMBUSTION ENGINEERING, INC 
t We wish to acknowledge “a ag ° 
y of Teledeltos paper by the 


Tel bh nue , Reactor Development Division +* Department J, Windsor, Conn 
elegraph o. (eourtesy ’ 
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—FROM STOCK— Bas 
Reactor Grade E 


YTTRIGVM | || 3 ‘ca z- 


OXIDE | a 
Irradiation Grade 


THULIUM OXIDE 


ALSO 
GADOLINIUM, SAMARIUM, El z5 > 
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and other lanthenon oxides in purities 33 
up to 99.9%. Write for latest price list. é | : 








Output to 
cord 
Inquiries concerning Sintered Shapes, a 
Encapsulation, and Rare Earth Salts 

and Metals invited. 


Ov 
Prompt Quotations! 60N 


° — 
Buy Direct FIG. 3. Power supply and thyratron circuit 














PRIME PRODUCERS 
OF PURE RARE EARTHS cal sensitive area is 0.5 em? when the ratio of the efficiency of the detector to 
detector is <1 mm from the chromato its background count teduction of 


ST. ELO! CORP. gram surface the background by means of a totalizer 


Research Laboratories of Colorado, Inc. The limit of sensitivity of the method i.e., nonprinting until a certain count 
Dept. N appears to be equivalent to the abilit is established, equivalent to changing 
NEWTOWN, OHIO of the mind to discriminate a pattern from a scale of 2 to 16) or a counting- 

Phone Cincinnati -LOcust 1-6463 in an array of otherwise random spot rate meter (nonprinting until a specified 
In a field of equal area of white and counting rate is attained), etc., may be 
black, this is of the order of 5-10%.* used to diminish the background almost 














In terms of the instrument described to extinction However, at the same 
RADIATION INSTRUMENT CO. this would mean a theoretical limit of time very weak spots will be lost and 
MODEL 412 MERCURY RELAY 1.5-3 epm if the detector has a natural the same effect may be obtained in a 


PRECISION SLIDING PULSER background of 30 cpm In practice horter time by more rapid scanning 


: +e : ss however, the practical limit at sent Fe ie ae 
for Precise Calibration of Single ee ee , 
It i Grateful acknowledgement is made to I 


: ] i oD - ‘ a Le) f { ‘ } > 
& Multi-Channel appears to be around 100 epm ihadiaee-ahch te: Gade tee aamaicmaiitene tes 
Pulse Height Analyzers apparent that this is independent of 
Determines Wiadow AUTOMATIC ALLY the type of detector ext ept for the John Bowes for designing and constructing 
IRE 


apparatus and to Al Reed, Ray Prior and 


Widths 10 ®& MORE the electronic circuits Thia article ia based 
AC El * Personal communication fro: 4 wen on contribution No. 443 of the Inatitute for 
THAN 
{ 


INAI 


Using Principle of CUR 
“ “) x FAST 
Constant Angular CONVE 
Velocity PULS 


AT 
ER 
‘ENT 
ER 


j Iowa State College tlomic Reasearch 


Incorporates 
Both Manual 
Control and 
Precision 
Motor Drive 


Simulotes Pulses 

from Scintillation, 

Proportional, or 

Geiger Counters 

RISE TIME—Less than 003 microsec 

DECAY TIME CONSTANT—!, 10, 100, 350 microsex 
(selector switch) 

PULSE AMPLITUDE—Continvously variable from 0 te 
marsimum 
Ranges 1, 3, 10, & 100. 1000 mV. Provision 
for direct connection of external battery for 
lerger pulses 

POLARITY—Polarity switch permits selection of pos 
tive or negative pulses 

CALIBRATION—Seilf contained standard cell and nui! 
indicating balance circuit for precision adivet 
ment 

LINGARITY—0.1%, 10 turn Helical potentiometer with 
5” dial 

SCAN SPEED—2 RPM standord (1, 3, 5, 6 and 10 
rpm also available.) 


Price $450.00 f.0.b. Silver Spring, Md. FIG. 4. Test patterns of chromatogram. At left is contact print of direct paper 

negative of autoradiogram; volumes at top are aliquots used; numbers to left of 

Radiation Instrument Co. spots are counts/ minute recorded by full window of G-M tube. At center and right 

P. O. Box 733 Silver Spring, Maryland are facsimile autoradiographs of the same chromatogram made using 0.5 and 1.0 
cm® window openings, respectively 
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ANNOUNCING 


The publication of McGraw Hill’s newest volume 


in the series sponsored by the 


x) ATOMIC ENERGY COMMISSION 


> 
~ a 


Just a RQ EACTO Q Set | t LDI N G 


THEODORE ROCKWELL III 


rv Site DESIGN MANUAL 


Division of Reactor 





yr 488 pages, 7‘. x 10', 269 illustrations, $6.00 


Energy Commission 
This is an engineering treatment, showing fect of irregularities in shield, and the 
how to design practical reactor shields, effect of geometry of radiation source, The 
largely based on methods and data used influence of plant layout, structure, and 
for naval reactors and the Pressurized maintenance upon design is taken into ac 
Water Reactor, which is the first large re- count. The volume is fully indexed 


actor for utility power eneration 
Atomic Energy The methods discussed form a basi 


METALLURGY In general the information is presented rather than a mock-up approach and thus 
\ in the order a designer would have to ac- permit design of shields without expensive 
OF ZIRCON ; cumulate it in developing a shield design and time-consuming use of the reactor 
pres at 


¢ o low The book deals with such subjects as basic facilities in which full-scale shielding mock 


hn 

tet 

reduction processes, determining allowable radiation ups can be made. This manual should 
on 

sbricall 





LLustman levels, shielding the reactor core and the simplify and lessen the time required for 
us 


cooling system, shield engineering, the ef design of power reactor shields 











The following 6 volumes 
have been prepared by the 


REACTOR HANDBOOK U. S. ATOMIC ENERGY COMMISSION 

PHYSICS 

to aid in greater development of scientific and 
-* 7 = — industrial uses of atomic ener 

mental tech 

ening and 

perime ntal 


RESEARCH REACTORS 


xperi Detailed description complete th clected design 
olutions 


dia nes { six tven of United earch re 


actors now in use, 46 pp., 7) x 10) | $6.50 


NEUTRON 
CROSS SECTIONS 
REACTOR HANDBOOK Recent compilations of neutron 
ENGINEERING fecting reactor design. 43 pp 





technology com 


may ems ap CHEMICAL PROCESSING 


dé 


4 quem AND EQUIPMENT EXAMINE 


Engineering of 


oMiypes Proves and engineering deicription of « separation THEGE BOOKS 


wlant tem, toweether with a catal Y, ecual equipment 


‘ es ming or handling of radioactive material $] mp., 74 x 10) 
wn aa “ FOR 10 DAYS FREE—Send Coupon 
th and a sum 


mental. and 
ens presented 

$15.00 McGraw-Hill Book Co St., New York %, N. ¥ 

Dept. NU-+4, Send me TY <n checked below for 10 days 
examination on appr " I | remit for book 


REACTOR HANDBOOK plus delivery costs, « return unwanted book(s) post 
MATERIALS a a, pay delivery costs if i remit with order; same return 


mportant Rockwell—Reactor Shielding gn Manual, $6.00 Firm name 

applica Lustman and Kerze— Met u { Zireonium, $10.00 

me pa USAEC—Research Reacts 5.5 Address 
USAEC—Neutron Crow Sections, $12.01 

LU SAEC— Chemical Pro« ng and Equipment, %.00 Ciey &@ Zom 
USAEC—Reactor Hand» Physics, $12.04 

USAEC- Reactor Handbook Engineering, $15.00 For price and term ut 
USAEC Reactor Handbook: Materials, $10.50 write MeGraw Hill Iat'l 
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NUCLEAR ENGINEERING 





( ore 


Type He al vr muds or (Coolant 


Chugach Electric Association, Anchorage, Alaska 
Na cooled, 40 10 lit ke | DO Liquid 
D,O moderated 2% ent 
Wolverine Electric Cooperative, Hersey, Michigan 
Aqueous ai° 10 12 kw | 
homogeneous 
University of Florida, Gainesville, Florida 
Pressurized 10 2 ky 
water 40° 
City of Orlando, Florida 
Liq.-metal 4 25-40 OOkg I Graphit { in ‘ 250/900 12.5 
fuel, Th 17,000 Ib TI molten Bi 
blanket sol'n 
Rural Cooperative Power Association, Elk River, Minnesota 
Boiling 5s 22 12 kg | HW HO 533 ‘ 600 /825 ; oF 5 1960 
water pike 
10.000 kw 
nat’l { 
City of Piqua, Ohio 
Organic 5.5 44 6,300 kg Hydro Hydro ] ; 110/550 3.3 F ‘ 1960 
moderated ‘% ent carbon carbon 
City of Holyoke, Massachusetts 
Gas cooled, 14 1D iO kg Graphite N gas ZW2T OO! 2 1060 
closed 


cycle 


* Includes 15.45-Mw iperheater Viaxi n ) it reactor outlet or turbine et } ty fired superheater 
550 peg, 825° | ® Not ine ing re iret \ " © Not including design cost Ne including building ¢ 





Reactors in AEC’s Second-Round 
Power-Demonstration-Reactor Program 


This table, showing the character the power demonstration program, in vaska Consumers Public 
istics of the seven small reactor plant the Commission's own five-year pro 


proposed in the second round of AEC’s — gram, and in the independent privately 


PRIVATELY FINANCED 
PROJECTS 


power demonstration reactor program, financed category. These figures af 
was prepared mostly by the Commi ford a comprehensive survey of the cost 
sion. Read together with Nucu of nuclear power today and of the dis Consolidated Edison, New 
onics’ survey of the thinking of the tance that remains to be traveled to the York 220 
seven proponents (NI March ‘55 goal of competitive nuclear electricity Commonwealth Edison 

pp. 19-21), it gives a complete picture Chicago 280 


AEC EXPERIMENTAL 
tEACTORS 

Two of the seven have already been PWR, Shippingport tial electrical capacity of 914 Mw, al- 
approved by the AKC-—Wolverin SRE, Santa Susana, Calif though the five AEC experimental 


of the state of the small nuclear powet 


plant art at this time hese 17 reactors have a total poten 


Electric and Rural Cooperative Power EBWR, Argonne : plants (excepting PWR) range only 
Ass'n. The other five are still under HRE-2, Oak Ridge from 7.5 down to 2 Mw. Yet it is 
serious study by an AEC evaluation APPR, Ft. Belvoir interesting to note how vast is the 
board, pread, caused by high developmental 

The first cost per installed kilowatt FIRST-ROUND POWER- expenses, between their cost/kw figures 
DEMONSTRATION PLAN Ae Oe ond te eieiindin eomch 
ranges from $281 to $800 or $820/kw Yankee Atomic Electric Co. $257/kw more favorable figures on the New York 
Comparable figures were computed by Power Reactor Dev’ pm’t. Co ind Chicago Edison plants, by far the 


AEC for reactors in the first round of Detroit Edison et al 40 
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shown in the next-to-last column 





THE 


most potent protective weapon has been 


ATY eT! ca’ 
inced by the Army 
Martin Missile Master, the countr 


the new 
lectronic system designed to coordinate and 


integrated network of radar surveillance 


battery 


and anti-aircraft missile 


detection 


ion 
fully proved out and ready for installatior 


ile Master « ffers pushbutte n protection for 


and strategic areas 
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NET 


The system collects information on the position, 


identity and flight data of all aircraft entering the 
and dis 


network. This data is stored electronically 


tributed to display consoles in the Operation Center 


and at the missile batteries 


Thus, the activity of Nike batteries and other ad 


the system are centrally coordi 


vanced w eapons in 


nated and controlled 


This important new weapon system is one of the 


great defense developments of our time 


NE 
MV £4 FET 8 a 
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solid fuels (of which 50‘ 
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Products for Radiation Power 


By B. MANOWITZ and 


D. M. RICHMAN 
Brook hat en 
{ pton, \ ) 


considering he 


In 
enter the busine ol re 
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take 
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products—fission prov 
ate properly the radiat 
of fission products req 
growth p 
ol 


such 


analysis, a 
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tion for an ¢ i 


Competition 
Both high-voltage 
actors can produce 
Comparison of the 
to 
potentials 
Machines. 


leads an uncle 
Some } 
age mine hine can prod 
of radiation one obtau 


SOUTCES This means tl 
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33% SOLID FUEL, 
HIGHLY ENRICHED 


Fuel elements 
ond Co 


* 
nventor y, 


in 
50 % produce Co™ 


Cobalt and irradiated fuel slugs 


Inventory 


33% SOLID FUEL, NATURAL 
land t 
this 
powel 
<tracte 


Fuél elements and Co™ 


in inventory, 50 % 
produce Co © 


j 


Spent fuel element 


Enriched ~ fuel reprocessing piant 


! 


Notural ~ fuel reprocessing plant 


Assumed development of nuclear economy 
use fluid fuel (of which 50° 


of solid-fuel reactors also will produce Co 


wicient 


' 


itts 
Ol 
itiolr ; rit Tine 


00.000 kw 


ced 


Reactors 


nt 


ruel 
sston-product 


ng liquid fuels, suc 


will be aqueous and 50‘ 
of fuel burned will be highly enriched and 50‘ 


it S10 


* mac 
region 
s ordinal 
tem 
i fia rroduct 
The fis 
the 


wn | eparated long 
ion product 


the 


om ponent 


eparated trom fuel at 


pliant ind either packaged 
ts or separated 

ed components 

Of all reactors built, 33 will : 
> liquid metal) and 67 ‘ 


natural U); 


will use 
| sOLOpe 


ind I 


ong 
ve of gamma 
will be useful or 


remote heat 
thu the 


din this 


ource 


Economic Future of Fission —_ 


] 
re inal 


Growth Pattern 


l'o get some feeling f 
ol prod 


of radiation 


fission 


to set up monopao 
powe 


I ui ition 


with hig oltag ond, a 


ir radiation umption 
econom 
compete to how it 
Vian uch mine ! ons on nuclear ¢ 
n Fig. | 
Development of nuclear economy. 

the ib i j is been a il ! 
ind { he 

he «de 

High-volt 
intages of con 


ciscontinuou 


a ipated ¢ 


tures 
but probal 
(nn) 


AW ih 


tor 


Rea 


iM important sour 


wer could iM 
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It re 
ind the 
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} I \ | : ico d for 90 da 
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ise lor radiation power! 

Growth of nuclear economy. Fig- 
4 nuclear-economy pre 
of the nuclear-heat 

be generated vearly 
2000 (1. 2 Calculations 
hese data are presented in 
hig ) Table 1 is the 
if radiation power by the 
sources considered 

of curies and in 

ver; It takes into 

Brems 


The fission-prod 


on and 
that only 75% of 
cts produced by the 
power economy have 
It is conservative in 
take into account the 
ivailable from fuel 
reactors 
lable | that a very 
iation power will be 
ote that 
than of Co* 


although 
will be 
n terms of the available 
radiatior 


Cs than in Co’ 


power! will bn 
presents the yearly produc 
f gamma power, it also shows 
ometric factors influence the 
ivailable While en 
linders and plates 
um ( linders and 
ime cune content 
s release more gamma 
others; the natural 

linders release the least 
ma power accumulated from 
igs in the year 2000 will be 
is the production in that 
e the fuel slugs are destroyed 
ition plant at the end of one 


! 


Reoctor Power(Mw heat) 


' 
1990 


Year 


FIG. 2 


omy in terms of nuclear-heat power (1, 2) 


Assumed growth of nuclear econ- 


Radiation-Power Cost 

To permit evaluation of the competi 
tive status of the radiation sources de 
scribed, the supp ind probable cost 
of these source 1965 and in 2000 are 
given in Table 2 rhe probable costs 
of these variou ources of radiation 
power will be influenced by the costs of 
a) retaining the tuel at the reactor site 
b) making Cs nstead of converting 
fertile materials, and (c) recovering and 
packaging fission products 


Retaining fuel at site. The cost of 


retaining fuel eler its at a reactor site 


will be influenced by the inventor 
charges on the 
fuel element and | wt of shipping 


the fuel elem 


fuel-recovery 
plant | ! ( s are to be 
for the fuel ele 


recoveret 


Nuclear 
Department 


now makes 
available 


these 
EXPERIENCED services 
RESEARCH 
DEVELOPMENT 


ENGINEERING 





portion of the 





TABLE 1 


Total 


Accumulation of Radiation Power by the Year 2000 





Continuous purification 


of reactor coolants 


Fission product disposal 


systems 


Chemistry of uranium 


and thorium feed materials 


lon exchange 


Trace and radiochemical 
analysis for rare and com 


mon metals and minerals 


Electric membrane techniques 


For detailed information 


write Dept. N 


lonics, Incorporated 


152 Sixth Street 


Cambridge 42, Mass 
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A UNIQUE STOCK 
RADIOLEAD 


(Radioactive Lead) 





In the Form of Lead Oxide 


SUPPLY LIMITED. ORDERS 
FILLED IN ORDER OF 
RECEIPT 


Detailed O ff ’ 


CANADIAN 
RADIUM & URANIUM 


CORPORATION 
630 Fifth Avenue, 
New York 20, N. Y 
Telephone—Circle 6-0460 








OVER 
20,000 
CHEMICALS 


., "age 
“talog ' 


DELTA CHEMICAL WORKS, Inc. 
23 W ie New York 73. N.Y 


; St 


re terse 7-6317 


TABLE 2 Probable Supply of Radiation Power 


*robable 


Lt) ta " 


24.000 


»,000-- 10.000 
1000 
20 000 
> DOU 


~~ O 


2 OOO 


140.000 





i radiation ouree 
$143,000/kw on a three 
Lower charges than thi 
made, depending on 
and shipp 


{ their inventory 


ctor operators decide to 
vs. converting fuel. 
radiation can be estima 
that fi 


could ha r 


uming sonable materia 


h as peen I 
ime region of the reactor 
rie cobalt \ iis placed ind 


$25/em for the fissionable material 
On this basis Co' 


$& OOO /kw 


will be worth about 


Fission-productrecovery. (Costs for 
and for mixed fission products are 


lifficult to assess because they | olve 


recovery and packaging 


processes for 
that have not yet 
Sut the cost for ¢ 


than $10,000/ky 


heen eloped 


yreauter 
fission products are likel 
S10. 000/kw range 


Market Analysis 
lable 3 roughly estimates the proba 
based 


rhe 


irradiators of 


ble markets for radiation powe1 
now under consideration 
that 


rious sizes will be produced to service 


on use 
inalysis assumes 
different markets 
The estimate ha 


Chemicals. been 
made lor the 


that 


chemical industry by 


issuming radiation will capture 


the total market for entirely new prod 


icts or processes and about 10% of the 


total market for products or processes 

for which competitive techniques exist 

An analysis was made of the 1965 mar 

ket and projected to 2,000 by a 

i doubling time of 7 vears for 

tries involved 
Foods. The 


sidered to double in size 
2000 1-10 of the 


Con 


food indust vit 


from t¥6o to 


food industr 


exper ted to use radiation by 1965 


oltage machine 
continue to be 


lograph and 


relatively 


2000 


supple | i 
that, even in probably 
iturated by 500 kw of radiation 


High 


capture “a mre 


voltage machines prob 


Iraction of 


Reactor Power (Bw heat) 


27 110 300 700 


: ' ! 


Ene U,0.18-in. plates 
Enr. U, |-in. dia 


Nat’l.U, !-in dio. 


‘ 
2000 
Yeor 
FIG. 3. Assumed annual production rate 
of gamma power. While enriched-ura- 
cylinders and plates and natural- 
jranium cylinders and plates all have the 
same curie content, the enriched plates re- 


num 


lease more gamma power than the others; 
notural-uvranium cylinders release the least 
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TABLE 3 


OO) 


total 


graphy, therapy 
(MN) CMM) 
edical supplies 
50.000 100 500 


Probable Market for Radiation Power 


1000) 


specialty chemicals, specialty plastics, specialty foods 


0000 1 Ooo 5.000 


T ichinoe in pork; 


insects in wheat, corn, and coffee; potatoes; 


200) LOoOo mx« Ww ino ™« oe 


on; polyesters; poultry; fresh vegetables; fresh fruits; canned foods; red meat 


10.000 ,O.000 100 000 


HOO 2.000 wy «wk 10 1 -« lo’ 


polymerization; vulcani- 





machines and Co' 
competitive for the 
ils and foods market 
a large frac 
bid for 
Fuel 


produc ts 


ll capture 
rket ( may 
of the market 
ed fission 
here, particularly if 
brought to 
is & market that 


ivailable for 


in be 


small 


market and 


good sized 


ill be a large 
ty tor many 
the various high-through- 

radiation power The 


sufficiently large to allow 


etition between high-voltage 


reactors, fuel elements, and 
on produce ts 


There 


national economy 


Effect on economy. will be a 


pact on the 


new industry will be born, but 


ect effect on the economy will 


greater still tadiation steri 


food may change market 


ind packaging techniques 


? 


on techniques for making stand 


alter process-equip- 


ifacture New and unique 


yuld alter major industries of 

Effect on nuclear-power industry. 
ffect of the radiation-power busi 
business 
small The 


reactors may 


nuclear-power 
to be oper 
recovel 
the cost of inventory 


fuel elements, and may 
selling Co* 

From the 
i fuel 


int, it should be noted that 


Lasma neome by 
Fuel-recovery operation. 


+ of ew of the operator of 
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in 1965 C's prol 
to the 
market 


i ty ipplied 
$100,000) kw 
2000, the 


$30,000 | to 


it enous oO that some Cs 


supply 


ryan} ave ec $10,000 kw 
market 

Because 0 r she lives and 
abundant supply, | fission prod 
ucts probably shot 7” considered a 
applicable on $10,000 kw 


market 


Which Type Plant? 


One of the choices f ny the des 


of a fuel- and 


ywnel 
product-recovery 
plant is whether to install a facility for 
recovering ( i facility tor recover 
ing mixed fission products, or both 
Cs'*7, Assur it a fuel-recovery 
plant is to that will proce 
either 100 kg of enriched U (25° 
burnup), or 5 tons/day of 
1,000 Mwd/to It 
kw/vyr ¢ ind 


natural [ 
would produce 
about 5,000 
kw/yr of ion products If 
on the a y old at $50 
O000/ kw 1¢ Income to tl 


be ~8$2.! 


plant would 


Alt hough 


('s can bn na on a isis snee 


its half life I 


Mixed fission products. 


it can be 


considered piece 


of capital 
equipment nixed fission products 
because of thei useful life, can 
not It wou i reasonable to 
assess the va of mixed fi 


ucts on the ba 


ion prod 
of energy delivered 

If mixed fission product 
the period 1) 400) 


vere used in 
cooling, the 
initial radiation pow vould decay by 
then 


i factor of t that 


we supply tw ston prod 
ucts as will ee f the normal 
operating | ice, but charge 


on lor 


operating level 


NON 
ast Neutron 


urvey Meter 





Health Hazard Protection 


@ Excellent response at low 
flux levels 


® 3 ranges: 0-7.5 mrep/hr, 0-75 
mrep/hr, 0-750 mrep/hr 


Good gamma discrimination 
Non-directional sensitivity 
Line operated & portable models 


Designed for health protection in areas 
where fast 
Fee-Head 


single moment and provides meter read 


neutrons are present, the 


measures radiation at any 
ings in terms of hourly dosage 
jack is also provided for 
tection. 


A phone 
audible de 


Three Models Are Available: —— 
Model E-1 


line operated laboratory 
monitor 


$605. 
$595. 


$595. 


Model E-1A 


lightweight battery operated 
laboratory monitor 


Model EP 


lightweight battery operated 
portable monitor 








For litereture 
end detailed 
specifications. 
write; 


Dep't. N-6 


mMootl tPF 


Heatonel 7 Reedae v 








ars Washington %1., Newark 2, N. J. 
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NEW METER-RELAYS 


FROM 0-5 MICROAMPERES-UP 


Ruggedized - Sealed, Black Bakelite or 
Clear Plastic Cases 
D’ Arsonval 
meters 
with locking con- 
tacts for sensitive 
and accurate 
control or alarm. 


TRIP POINT AD- 

JUSTABLE to any 

point of scale arc, 

Sensitive to changes 

os little os 1%, One 

contact on moving Model 461-C,10-0-10 

pointer, The other on Ve OC $83.25 

adjustable pointer, When pointers meet, contacts 

close and lock, Holding coil wound on moving coil. 

Locking is electro-magnetic. Manual or automatic 

reset, Spring action kicks contacts apart. 

Ranges: From 0-5 microamperes, 0-5 millivolts 

or 0-300°F up. 

Standard Contact Rating 5 to 25 milliamperes 

DC. Can be up to 100 milliamperes DC. 

Ruggedized-Sealed metal cases, 22", 3” or 

4A" round, shock-mounted movement, gaosket- 

sealed. 

Black Bakelite case, 4'/2" rectangular. 

Clear Plastic cases, 2/2", 3%" of 4A” rec. 
tangular. 
Panel meters and indicating 
pyrometers aiso in rugged- 
ized-sealed, black bakelite 
or clear plastic cases, Write 
for new 40 page Catalog 
4A on meter-relays, meters, 

Model 255-C,0-10 Pyrometers and avtomatic 
Vv OC $42.50 controls. 

Assembly Products, inc., Chesterland 28, 

Ohio. HAmilton 3-4436 (West Coast: Desert Hot 

Springs 28, Calif. Phone: 4-3133 & 4-2453), 





RADIATION INSTRUMENT CO. 


MERCURY PULSER 


Featuring Versatility and Precision 
MODEL 401 $1250 FOB PLANT 


SPECIFICALLY 
DESIGNED 
for the 
NUCLEAR 
PHYSICS 
LABORATORY 


FAST RISE AND EXPONENTIAL DECAY SIMULATES 
SCINTILLATION, PROPORTIONAL OR GEIGER COUN 
TER PULSES FOR TEST AND CALIBRATION OF AMPLI. 
FIERS, PULSE HEIGHT ANALYZERS, SCALERS, ETC 


Rise time: less then 0.003 microsecond 
thme: selector switch for |, 
microsecond RC decoy 
Pulse itude: 1 mV te | 
Interna! supply) 
Provision for external battery for pulses up te 45 
Volts (continuously variable) 


10 ef 100 


V in 10 steps (from 


Provision for calibration by externa! potentiometer 

Polarity ewltch permits selection of positive or nege 
tive pulses. 

Output contoins only puleese of desired polarity 


Lotest improved Western Electric 
Repetition rate 3600 ppm 


Precision Resistors throughout for high eccuracy end 
stability. 


Stable mercury col!, protected by AC reley, laste fer 
shelf life. 


RADIATION INSTRUMENT CO. 


?.0. BOX 733 SILVER SPRING, MARYLAND 


mercury reloy 
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The user must replace this ce 
200) days 

Justifiable investment. A 
t ‘ 


competi 


oltage machine it $10 


high 
amortized over 5 y1 
or a 2,000 hr/y1 
At thi 

miucts device 


IkP 


vould = be 


OOO /kw ind used 


would cost 


rate a 5O-kw muixed-fi 


containing 100 ky 


operating for 1,100 hrs 200 « 


yorth $55.000 


posed plant could turn out 
© that the 


ce per ent 


would be s” 


ource 


pical 


int of thi 


nence 


20% 


chemical plant exin 


ize indicate that 


p 


return on capital investment after 


income taxes can be obtained 
total ¢ ipital inve 


f the 


corporat 

here the tment 
annual il On 
in investment of about 31.5- 


Hon 1s 


the ml 


justified for either the ¢ 
ved-fission-products 
plant 

Fina 
considered 


of the iste-di 


Waste disposal. 
nomics must be 
sposal 
plant of the 


proce 


| 
hed 


sing 
wiste dispo il} 
1.000 
ot this 


$1.5-million/y1 5 ton 
ists gil re 


hould be credited to the 
uct 


rai W ton x $I 
on-prod 
recovery ince the wast 


plant 
inventory will be decreased 


Qn these bases, it appears that the 
recovery 


profitable 


of fission product can be a 


venture—one that should be 


considered seriously by an desiring 


nter the 


fuel-recovery business 
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REACTOR FACTS 


Cut gamma-shield shipping costs with 
Us, To shield a 
material with a shield that 


ganmima-emitting 
s thick com 

ideple ted 
than a 


pared with its central cavit 
hield would weigh less 

The 
shielding material, the les 


shield 


Uuranitim 
i id shield 
rravity ol 


total weight is required Ince 


higher the specifi 


effectiveness depends on thicknes 


while shield weight nearly witl 
thickness If 


lead 


varies 
the cube of made ol 
11.3 gm a spherical shield 

th a avity for higl 
gamma might be 4 in 


ind weigh 210 Ib sut 


em 
the 
energy source 
thick 
and 


cavity sOUree i 


2.42 


tmme 
would he 


110 Ib 


18.7 gin/secm | 


ind weigh onlh 


containing 


nsportation ngs mount 


lantities o! 


iIpping arg 
} iige it 


vhose short | 


Ground operation for nuclear aircraft 


to be complex and costly. Spare 


bequipment 
ir-auircralt gre 


expen ive 


Con Ed critical assembly to operate 
this fall. fabcock & Wilcox thi 


‘ ol experimet! 


periment 
S HOO ky 
xperiment data 
rod effectiveness 
needed for criticality 
ind the con 
ratio of | 


pution ersion ratio 


itoms burned up to 


umber of | itoms formed is e 


| to be about 0.7 initiall iverage 
bec iuse of 


PWR 


pred ted as 0.8 


ion ratio will be less 


dup of fission products 


onversion ratio 1s 
The Con Ed reactor core life is expected 
not including fue 
shifting); at which 
f { in the core 
the 110-112 


ibe Olt high by 61n 


e about one veal 
time there 
uel Assembles 
square and wil 
98 plates. The plates containing 
ire 60 mils thich they are epa 
] 


SO-muil-thick Tl 


100-muil thich 


ited trom adjacent 
plate 1) i 
iter channel 

The nineteen contro 


rods 


ndependently actuated 


es mounted 


The ab 


below 
orber section 
lor gravity drop 


the rod vill be arranged 
vith one reg 
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()~*Ak 


te Thi pe rh 
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Zinn Letter 
Continued from p 35 


reactors where the fuel 
of small dimensions 


the temperature ofl the 


ved very con 
nee of distorting the fuel 
especially since ura 
stainless steel form a 
725° ( This is very 
the temperature to which 
ed to pulse the fuel elements 
there was some risk of melt- 
el elements was well appreci 
ut, when the experiments 
1955, I, as a mat 
the Atomi 


opinion 


ember 
informed 
ion that in my 
possibility that 
‘ I 
the information being 


and that 


such 


ilso expre sae 


Hecessary 
vas not ¢ 


t to be 


Kcessive 
successful 
perature excursion 
constants \ 


thie Borax 


com 
‘ peri 
wtors 


1953 


moderated re 
tr)’ Argonne in 
n question 


Wits one itl 


power doubled about every 
Che temperature of the ura 
to be permitted to 
This 


itdown of the reactor 


rise to 
ite HOO” ¢ meant 
would 
ind would have to be 
proper instant be 
temperature rise re 

ment, an error of 
iting the shutdown 
e trouble 
reports the impre 
gained that no 
is used, This 


multiple-cireuit 


wen 


instrumentation 
in fact, acted 
vhen the normal 
iched 
disconnected 
flexibility that 
used for excurs 


notes 


riments of ti! 
ble to interrupt 
return the reactor to 
ise of the 


Phese 


motor 
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exper ted to use the tast-acting shut-off 


rods upon receipt oken instruc 


tion from the sciet n charge, who 


was observing cl ial neutron 
ind temperature These in 
sense that 


h sl orter 


struments were 
they had time onstal rite 
than the 


normal oper minstruments 


Upon receiving ition to shut 


down the reactor technician re 


peated the use owel control 
The staff sei j is 
realized the situation iched over 


ff button and 


rods soon as he 
ind 
pressed the rapid 

simultaneously, the matic 
level trips respond 


shut-off rods delay in 


power 
the 


time 


activate 


which was at mo econds, was 


sufficient to 


to overshoot to a 


pern reactor power 
vhere the alloy 
ing of uranium ind melting 
of the uranium toc 

6. The reactor, of course 
and there was no 
to know that 


curred The et t ol the 


shut down 
sound or sight 
intoward o 
power level 
of the reactor nel by the 
tron flux did 


might have ra 


the 


at thy power urge 
iture of 


but the 


temper 
fuel eleme oo high 
many thermoco ittached to the 
fuel did not sho COESSIVE 
Past exp el he 


that w 


tempera 
ture heen ample 
to show ouple ure 
imbedded in ut ! netal, rapid 
changes in te! itu my not be 
recorded I} il diffieult 
In instrument 

work and the f that fuel melted 
hows that the indeed 
did not follow 1 i mperature 


rise Phi 


one of the 


to indicate 


experiment 

7. How 
melting occurred? 
There rf i » unusual noise 


explos characterist 
t indication 
t After a 
letector lor 
nh the 


| 
Com) 


reading 
detector 
tem t 
radioacti 
inkxet connes 
the detector 


recalled 


Phe 


to the fact that the thermocouples for 
this experiment had been installed with 
that did not 


of the 


temporary connections 


seal gastight, so that some 
tive gas in the reactor 
into the room \s 
room Was evacuated 
mal use of the room was 
a8 soon irement 
of the 
later 


W hile 


is quantitative 
activity could rracacte On 


examination, it W ound that 


some of the fuel 


removed, many could not 
through the holding plate 

8. Fuel from this reactor 
Reactor Te 


tion chemical processing plat 


processing to the 
tended period ot radi 


desirable before chem 
Since the 


ind the 


begins proce 
the core holder 
i unit from the reactor 
radioactivity has 

ition has been dela 


Ina 


no program immediatel 


ing takes place muct 


requir 


use of the reactor, there is no 


ibout removing the core 


course thi will be done 


damaged fuel elements have been cut 


iwa it is expected that the core holder 


reassembled and dropped bach 


into the reactor tank his last state 


menti pene ul ition and must remain 80 
until the 


9. 1 he re | 1 


concerning the lnet 


wtual inspection take pince 
ile rable 


that 


been con 
ment 
events of No 
ported publiel 


ember 20 were not 


that experiment ol 


is handled 


ment | 


ind reports 
exper youd 
er trong 
reasonable 


Conve cannot 


undertake 


It would bn 
of our atom 
OCCASIONS Are 
penaities ¢ 
getting on 

10. There a 
ment that infor 
trial program 


not tru 
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e experiment being performed 


the Atomic Power De elop 





Associates, Ine had a representa 
present as a participant in the 


(Vhyywtttoo tid se 


It also has heel timed that the 


if not informed On the con 


New Insurance Services iy the AEC was informed 
for Nuclear Enterprises 


‘xperiment 
OTMINISS 1 
Reactor Safe 
to insure tl 
nterpretation the matter 
deliberation of that 
pointed out 
ind that the 


exper ted 


to he ‘| 
ition thereto nm the 
Marsh & Mi | ennan now offers insurance advice and cryi- niormation tes not 2 
invone who could proht ! 
12. The unplanned part of tl 


ment ha ielded some inform 


necring service in connection with the hazards involved in 
industrial use of the atom 


Our staff of professional engineers has been enlarged and : 
: iIselul nature as 

one of the nation’s outstanding nuclear consulting organiza 1. The beha 

tions has been re tained to provide the necessary technical 


background. 
We are prepared to 
EVALUATE the insurance aspects of your radiation ‘a bh. The maith t 


exposures and design a sound protection program ments in liquid so 


NEGOTIATE the broadest forms of insurance con- lor the first time une 
tracts with the highest limits obtainable ns OF reactor opel 


il behavior of | elements 


(oP roy fo 
DEVELOP a program for the prevention of prop containet ’ condition 
erty loss and personal injury from radiation hazards nil melting or oltening 18 one 


be studied in no other way tl 


FACILITATE your procedures in complying with 


the requirements of Federal and State regulatory 


rie rapid inere ise Ol power in an 


eactor examination of the 
agencies in safety and industrial hygiene as related ' : © ru 


ment hould yield important 


to your protection and prevention program, ; hel 
” i" lor 


PROVIDE claim handling services in the event of ce. The relative 


loss arising from your nuclear operations, radioactivity released 


oolant was controll 


Your company’s nuclear activity creates the need for these : 
hat the melting 


specialized msurance services and we would welcome thie . 
fuel element n 


opportunity to discuss them with you 
hazardous to the 


Marsu & McLENNAN es 


INCORPORATED : 
fuel-element failures it power re 


Insurance Brokers i Sas tenieis of cena 
CONSULTING ACTUARIES - AVERAGE ADJUSTERS re will provide new experience 


: the first highly radioactive » 
Chicago, 231 8. La Salle St Ve ‘ 70 Pine St San Francisco, Russ Bldg el high! . aC ULV 


Minneapolis Detroit Boston Los Angele route Piltshurgh Seattle Vancouver St. Louis 
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TECHNICAL ADVANCES 


Gamma-Sensitive Liquid xenon is being used ina bubble chamber liquid 
Xe Bubble Chamber analog of cloud chamber) to give a gamma-sensitive 
medium that can give accurate information about the 
ondaries The new technique is vet omising for high 
{ may have application at low en es, particularly in 
iquid-xenon seintillation count issedi at the recent 
mposium (NU, May ’56, p. 36 
sociates at the University of Michig ! ist ompleted 


bubble chamber Sensitive volun ! diameter and 


it there is no basic size limitation. Tracks of mpton secondaries 
ys are clearly visible in photograp! with a 5-use 


Kase of track scanning and vy background are 


idelight concerns the failure of the chamb » operate when first 
Phis was presumably due to th gh seintillation effi 

vhich caused much of the energy o pal to escape 

1 contribute to the local tonization | iting necessary for 
Addition of 2% (by weight) of ethy juenc! he seintal 

» permit the bubble chamber to bubbl wonders if 


the amount ot quencl ng mate ‘ multaneous 


Ne-chamber propel his ! ou mit time meas 


hose tracks could be | ! conds tater 


Californium-252— Spontaneous fission in the tra iranic elements can 
New Neutron Source? provide a new source of neutro: much more in 


tense than radium-beryllium sours currently em 


rams of californium-252 will provid neutrons ‘se 

im would be required to provide a source of ntensit 
wluction of Cf is long-term irradiation of | onium in high reactor 
provide the chain of captures required. Calculatio Argonne Na 
borator how that for a flux of 3 & 10" nj ( th constant 
ent of the Pu production of Cj will be 0.7 r/ym of Pu consumed 
en 0.1 mg/gm alter 10 year y gm P 2 for infinite 
xiuction is 6 mg gm ne { hort [2.2 yr 
uuld be milked periodical! " hermal Pu reactor a 


ree would be produced « ! 9 r ter ‘ 25 day 


reactors or special long-term i in hig flux test 
ide such source hut it 


‘ 


\UCLEONK 


Gamma-Ray Monitors Experiments performed at Oak Ridge point the 
For Reactor Startup possible use Ol gamma-ray monits flor reactor startup 
instead of the neutron monitor onventionally used 
offer the advantage of being relat inaffected by the 
mponents of the lattice or reflectors around In addition the 
ould be located farther from the cer of the reactor with 

e time 

get a detector sensitive primarily to prompt-fission and neu 
rays rather than fission-product gar i? for only the 
tional to power level R. J. Kerr and orkowski of the 
it ORNL looked into the response of Nal, plastic scintillators 
inters with the swimming-pool reactor ey iw and off and 
cold” fuelelements. They find Nal be ing , x 4-in. Nal 
m the reactor face and with discriminator biased to cut out gamma 
2.76 Me the reactor operating at 7 w gives 70> counting rate 
Counting rates are comparable witl ho from a fission 
bove the lattice Since the probiel 4 primarily one of 
itive response to high-energy gamma |! i useful approach 
! low index of refractior ~ 1.01) to disermmi- 


wrainst electrons below ~ Mi 


i Cerenkov counter « 
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YOUR 


FUTURE in 
ATOMIC POWER 


Atomic power, we feel, offers out- 
standing opportunity for an en 
gineer or scientist to grow pro 
feasionally. It's new enough so 
that the work is challenging; still 
it’s well enough established so 
that a capable man can make 
real progress 

If you are interested in a non- 
routine position that will use all 
of your education and experience, 
we suggest you investigate the 
future with the leader in Atomix 
Power. At Bettis Plant, there 
are select positions open for 
specially qualified 


© PHYSICISTS 

® MATHEMATICIANS 
® METALLURGISTS 

© ENGINEERS 


Write for the booklet ‘To- 
morrow's Opportunity TODAY” 
that describes opportunities in 
your field te sure to indicate 
your specific interests 





Write: Mr. A. M. Johnston 
Dept. A-51 
Westinghouse Bettis Plant 
P. 0. Box 1468 
Pittsburgh 30, Penna 


BETTIS PLANT 
Westinghouse 


FIRST IN ATOMIC POWER 
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BOOKS 


The Metallurgy of Zirconium 


Edited by B. LUSTMAN and F. K. KERZE, J 
(McGraw-Hill Book Co., Inc. 
xviii + 776 pages, $10.00) 


teviewed hy STan 
house Eleetrie Corp 
Pittsburgh, Pa 

With the advent of 1 
power uses, research and 
programs were initiated 
the properties of zircor 
sults of the programe are 
sented in the latest 
McGraw-Hill Nationa 
Series, and has begun to « 
ing hole in our knowledge conium 
The aim of the book to introduces 
the reader to zirconiun It leads him 
step by step from the applications of 
zirconium through 
fabrication, to the pl 
and mechanical properti« 
this end, the book j 
trated and includes mat 
The authors have produce: 
handbook-texthbook that 
invaluable to all con 
zirconium 

Perhaps the range of t 
in the volume is indicate 
brief summary of the chapter 

The first three chapt 
point out the reactor 
applications of zircon 
occurrence, reserve inh’ 
ods for zirconium-bear 

The methods for the 
zirconium are discussed 
A complete technical 
picture of the Kroll proc in 
thermo 


mded 
along with a discussion on the 
dynamic propertu which effective 
introduces the reader to 
chemical processes in 
covery of zirconium fro 
The 


process usually conta 


product iro! 
of impurities, which 
deleterious in the en 
moved by the iodi 
process fully describes 
Chapters 6 and 7 dl 

shaping, joing, and 
conrum and its alloy 

discussion 


sketehe 


consumable 


excellent 
equipment 
notes, on 
sumable electrode arc-m«e 
uum and inert atmosphere 
induction, resistance, and dy) 
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New York, 1955, 
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practice 
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ti 


Vater and 
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ti 


t} 


luli to the ex rh need 


if 


Ame and salts 


For the research work 


19 Physical V etallurgy of Zirconiun 


nd ft Alloy ind Phase 
Alloy Systlen 
ery helpful 


mech iCal proper 


of mans triable 
temperature, gr 
nd cold work, heat treatm 
e tensile, creep, impact 
roperties are abl 
hapter 10 
The « 
have 


er reactors are d 


Keellent corro 


more or less 


11, which is divided into 


metal reactions: « 


ou gn 
team: 
corro I 


etal << lectrode reaction 


(hapter 12 and appends 


the analytical chem 


if metallography of aircor 
il information for all 
Oniuin 
Che authors have 
to combine in eacl 
ind generalized 


thereb 


er} ilized 


( top 


come! 
Chere j 


book 


one basic diffieu 
concerned with 
ype as the program 
ind ce 
of the text, necessar 
the ahove prograt 


for the reader 


( lopment 


rneering facts and 
lo 


commercial il 


is been partially 


rectihed b 
engineering Data Sheet 


the reader desires pecity 


ust dig through the text 


ti 


the metallurgy 


” 


metatliurgist 


Che volume contain 
ol relerences to 
indice ition 


in preparation 


vell produced The te 


there are 
itly aid in following the té 
remarkably few t 

ind the reviewer! 
ivunish b 
Io sum it up, it 18 no ¢ 
iv that this book is a 
ol zirconium 


of great value to designe: 
anyone 


onium 


lyagran 


umn 


Corrosion 


ittempted 


making the 
VOrKe!l 


‘ ho desires tyeneru 


t 


imple illustration 


pointing them ¢ 


Aircraft Gas Turbines 


By C. W. Smith Uohn Wiley & Sons, inc., New 
York, 1956, xvi +448 pages, $8.95) 


ng basic and general principl 


and testis 


ition 
turbines and their components 
cralt propulsios us book pre 
sufficiently rounded theoretic 
to make 
tions as 
it will find 
ekground | in introduc 


subject itor 


ind 
| 


d deseriy 


ior 
book does not co 
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theory presented 
inderstanding 
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tructura ind mate! 
touched on 
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general introduction to 


urcrait propulsion princi 
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Atomic Energy and Congress, | 
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Acadermu 


iwrence and 
Press 
x + 356 pages 

ts treated in this 
Diffraction Applied 
Harker The 
nation Transfer jJron 

lo P 

the Biopl ymical and Bio 
of Cell Divi Mazina 

ts of High and Low Tempera 
( ilar Organisms W ood 
netry (Freeman Ai 
Metabolism (Huff 


Composition of the 


‘rote na 
roteina (Caamow 
wr 
| 


ini 


1 A 


Special (Consider 


Thi 18 and 
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volume 
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e University of subject-matter Conference of the Academy of Sci- 


of specialized fields of know! ences of the USSR on the Peaceful 
Just Published! « n the natural and social sciences, Uses of Atomic Energy (July 1-5, 


INTRODUCTION °%., “hemists = physics. The 1955). This English translation of the 
ction is being brought up to « d ) - * ae “einai Me bi 
TO ELECTRONIC nded satell a ! , : It i : pa , 
pandec CO yt ons tor all ‘lds 0 j ints Bureau and sponsored by 
ANALOGUE COMPUTERS ire being solicited, Plans are unde! AF Ite Sain. enti adamant 








' 
Applies operation and design principles of analog i to supply mu rohiilm or photostat , on Physical and Mathematical 
computers to a variety of tems by means of i tna nem l 
engine idealistic networks. ¢ t t opies at a nominal fee illen Kent AKC-TR-2435 PT. 1. $1.25 
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AN INTRODUCTION TO Commercial and International De 
REACTOR PHYSICS velopments in Atomic Energy. ocuments, U. 5. Gove ee nt Printing 
Just Published! X-pave book is the proceedings Wa hington 26 Ze £:, 


Covers elementary nuclear physics and theory ‘ m meeting held in 
of thermal reactors, giving background for ‘ 
reactor design, Shield entat Sept. 90 It ine 
and radiation are clear 
gas-cooled, graphite mod 
poe Sengee an d oped lor acer ind research reactors: fuels and soures 7 
all ae 4 Dh Little materials reactor sulet wiiation ‘ liat 
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NUCLEUS Sir John Cockeroft. Atomic Industria 
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& | w York, 88.450 mage book, issued by the AK( is 


Broad coverage of nuclear ra 
physics, combining experi ek 
mental and theoretical ap = : 
proaches in one useful ref German journals. D we 
erence for workers in related fields. Provi ' , 
fied treatment of the nuck rac Met onthies first in that 
determining nuclear momer ‘ ial nucleat field sre nov 
cussed, Presents complete ¢ t t « , . ’ F y Om LP , 
fluctuations —— theory of errors Begin a jlomkern Ene rgie ocul i rovernmen rinting 
topic at introductory § leve and ‘ t a . eye 

pe | areas. By Robley D. Evans Prof. of hiemig Pilgershe imerstra Washi gton ; ope 8) 50 
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' 2 Nuclear Science and Engineering. 
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Lj Se oe ae s Ne lear Reactors and ’ lopm nts in Weat 
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Compan tbjects of special reports. recen “8 | Nov. ’55. It includes 
Por price and terms outside U.S ta of bool ind arti , | j my, ad dis sion on chemists ind 
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Dotl ire ‘ much 


feolbye 


d are most omy fe ' ‘ of m reonium 





corrosion behavior 

ly of raw and refined mate- 

imercial products available 

AEC and industrial require- 
ment tiomic Industrial Forum, Ine 
50 Madison Ave.. New York 16, N. ) 


SK) 


A Survey of Properties, Applications, 
and Production Methods of Fused- 
Quartz Fibers. This 26 page circular 
National Bureau of Standards Cireu- 
lar 569), by Naney J. Tighe, sum- 
mariz 1 literature survey and in- 
ludes i bibliography Government 
Printing Office, Washington 25, D. C 


$0.25 


Guide to Instrumentation Literature. 
National Bureau of Standards Circular 
567, by W srombacher, J. Smith 
ind L. Van der Pyl, lists over 1,200 
references. Individual periodical arti 
cles are not listed, but indexes and 
ibstracts on a given subject are indi- 
cated. This circular is part of a 
NBS research and development pro- 
gram sponsored by AEC, ONR, and Ai 
Research and Development Command 
Government Printing Office, Washington 
25, D. C., $1.00 


Bibliography of Research on Devu- 
terium and Tritium Compounds, 1945 
1952. NBS Circular 562, by L. Brown 
A. Friedman, C. Beckett, lists 2,482 

ces. It contains author, sub- 
ject, and compound indexes, Govern- 
ment Printing Office, Washington 25 
D.C... 80.40 


Microfilmed Reports. Microfilm col 
lection are available of unclassified 
ALC reports and categories as listed 
n Nuclear Science Abstracts. Prices 
ire $0.35 for single card containing 
1) pages of micro-copy to $0.28 per 
card for 500 or more cards. Clark, 
Hitchcock and Assoc., Microform Pub- 
lishing Dw., 1115 17th St.. N. W 
Washington 6, D. C 


Bibliography of Available Digital 
Computer Codes for Nuclear Reactor 
Problems (AECU-3078). This ready 
sting of reactor digital computer 
presently available or in prepa- 
enables the engineer or physicist 

id the codes most helpful in his 

The codes are for digital com- 

the size of the card pro 

rammed calculator (CPC) or larger 
ition gives title, cognizant engi 
ihoratory, computer, problem 

ry, geometry and dimen 

cal computing time, parame 

i 


problem description, limita 
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NEW SCINTILLATION PHOSP 
OFFER A CHALLENGE 
RESEARCH SCTENTI 


Scintillating Gels for internal 
counting of suspensions of alpha 
and beta emitters. 


Boron and Cadmium Loaded Scinti- 
llators for neutron detection. 


Gadolinium toaded Scintillators 
with highest neutron cross sections 
of any element. 


Lead Loaded Scintillators for 
enhanced gamma response. 


Bulk Liquid Scintillators for 
internal counting or tank applica- 
tions. 


The Largest and Smallest Plastic 
Phosphors Ever Produced with 
Linear dimensions from 1 meter to 
1 micron. Also perfect spheres 
1 mm. diameter. 


Thin Plastic Sheets for Alpha and 
Beta Counting, X-ray Intensification 
and Gamma Radiography. 


Soon available also from our 
daughter company Nuclear 
Enterprises (G.B.) Ltd., 
Bankhead Medway, Sighthill, 
Edinburgh, Scotland. 


Write for Bulletin No. 9 


Where Research COUNTS 


ises 


SCINTILLATOR DIVISIO 


1750 Pembina Highway Winnipeg 


5 





Govert 


Wasi ington 


Geological Survey Bulletins. ‘Three 
etins report work done on behalf o 
{ rial i 


Native Silve 


{ 


- 7 - ge District (ara ount 
Cm, Mlle \ co (Bulletin 1009-K, $0.65 
General Mills Mechanical Arm installations at tadioactive Deposits in New Mexi 
Westinghouse Atomic Power Division as ae ra 
sulletin LOO9-L, $0.70); and Botanical 
R , " . for Uranium on La Ven 
emote handling of radioactive Continuously variable power 
materials ia performed safely and and speed controls are easily mas Sandoval Count New 
easily with the General Mills Me tered and eliminate many of the exico (Bulletin 1009-M. $0.15 
chanical Arm restrictions found in hand-powered 
This versatile unit duplicates or position-controlled mechanisms. 
any motion of the human hand FULL DETAILS on the Mechanical overnment Printing Office, Washingtor 
and arm; it can assemble and dis Arm are yours for the asking.Write DD ¢ 
assemble complicated machines to Dept. N-10, Mechanica! Division 
lift as much as 750 pounds, handle of General Mills, 1620 Central 
delicate objects Ave., Minneapolis 13, Minn. Technical Digests. This monthly pub 
ition of the OKEC presents digest 


MECHANICAL Division oF General Mills, Ine.) ee 


in technical and industrial journsa 


intendent of Document ‘ 


primar. lor those interested in 
New NMC Model PCC-14 Proportional Counter Converter nanufacturing and production. The 
insti ited monthl iverager | 10 page 


Organization for he uropean / conomic Co 


Converts any Scaler operation, Publications Ofer, 2000 P St 


\ it Wa hington ¢ 4 S? 


to a Proportional Counter rit glo on 


PROVIDES ALL THESE ADVANTAGES The Initiation of Chemical Reactions 
by Gamma and Other lonizing Radia- 
IN ONE COMPACT SELF-POWERED UNIT tions. This monoeravh (TID-8005 


by David S. Ballantine discusses rad 


@ No window absorption @ 2 = geome- 
try @ Full yield a counting @ Differenti- fon interaction with matter and it 

— cation to ducing reaction 
ates between a and § @ Negligible —_ ind — , 


i} 


. P > merization It Is potsores 
resolution loss @ Rapid decontamination B 
he nd inl ormats 7 


PLUS BUILT-IN POWER SUPPLY 


ASTM Standards. he 1955 ed 


has over 11,000 pages and u 


FREE CATALOG s 
than 2.150 »« i“ ( sper 


$485.00 Catalog N-8 covers NMC's complete ons. teste and ; nitions fol 


line of nuclear instruments. Write for 
It is issued in seven part 


F.O. 8. INDIANAPOUS 
your free copy. 


the part il 1 the ruth 
lards in each and tl price ¢ 
errous Veta pi $15.50 
Nuclear Measurements Corp. 0. Metals (270, 11.00 
nerete ( eramiu Chermal 
mad \iateria \W iterprot 


77, $13.50 Paint, Nava 
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Manufacturer of the World's Finest Radiation Detection Instruments 


2460 N. Arlington Ave. «+ Indianapolis 18, Indiana 
Telephone: LIBERTY 6-2415 
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CMOERWATER PERISCOPE 


——_——_— 


Camera 
/ 
Selector 
lever 


Scannin 
Power 


Shift 
lever 


Knob 


— for 
| REMOTE 
| OBSERVATION 
aud PHOTOGRAPHY 
a typical solution 
to problems involving... 


e RADIATION 
° HEAT 
, * PRESSURE 





g 








ose oe 
Os,° a: 


4 . 
Floor Level ‘ . 
ae q 


| F _ © TOXIC GAS 
r) 

A Kollmorgen Periscope may be 
the answer to your remote viewing 
and control problem. In most cases a 
scope of standard design and con- 
struction will meet the requirements. 
Where engineering is necessary, we 
are fully equipped to handle any de- 
sign or engineering problems 

If you have a project calling for an 
industrial type periscope or for any 
precision optical system, check with 
Kollmorgen. For nearly half a century, 
we have designed, developed and 
manufactured precision optical prod- 





ucts including Naval Periscopes, Fire 
Control Devices, Projection Lenses and 
Navigational Instruments for Industry 
and for the Armed Services 


check these advantages 


e True Color 
e Sharp Definition and Clarity 
Completely Reliable 














Scanning Mirror 








No Operating Cost 

Low Maintenance Cost 
Photo Accessories Available 
Selective Magnification 





Send for Bulletin 301. 


ORGEN 2) 


CORPORATION 


Plant: 347 King Street, Northampton, Massachusetts 
New York Office: 30 Church Street, New York 7, New York 
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PRODUCTS AND MATERIALS 


Audio oscillators. 
ind housed in new mail cabinet 
ire three R-( sudio = oscillators 
Viodel 201-C has fre quency range 20 
20.000 cps rovides 4 watts into 600 
low-soures 
pedance device or with output 
ittenuator with four 10-db steps 
Model 200J covers 6 to 6,000 eps witl 
requency calibrations good to +1% 
designed for 10 volts into 600 ohms 
Vodel 202C has frequency range | 
100,000 eps and provides 10 volts into 
600 ohms or 20 volts open circuit 
Hewlett-Packard Co., 275 Page Mill 
Road, Palo Alto, Cal 


Count-rate meter. Model DMI12 
precision counting-rate meter is de 
gyned to count pulses from G-M 


na cintillation detectors sing lé 


Fast-Neutron Survey Meter 
Uses Phosphor-Coated Sphere 


channel pulse-height analyzers, et 
Pulse-height discriminator operates 
Thin plastic sphere with inside phosphor coating is sensitive element of the from 10 to 20 volts. Twenty 
Egghead, fast-neutron survey mete: Unit is for health hazard survey counting-rate ranges are available 
Polyethylene sphere (7-in. 0.d., 644-in. id.) has ZnS phosphor Knock-on Detectolab, Inc., 6544 N. Sheridan 
protons produce light pulses, which excite Dumont 5819 photomultiplier Rd.. Chieago 26. Ill 
Result is nondirectional pattern with exception of dimple where photomulti- 
plier is inserted into sphere Dimple is at bottom of laboratory models (left Transformer substitute. Magneti 
and to the back of portable model component is offered to replace minia 
Instrument will read as little as 1 count/S sec, which indicates a field deliver ture broadband pulse transformers 
ing 0.19 mrep/hr to biological material. Adjustable discriminator permits Manufacturer claims iraproved wave 
élimination of gamma background, Three ranges read 7.5, 75, 750 mrep/hr form, better impedance match, lowe 
full seale. Phone jack provides audible detection. Battery-operated porta osses, higher output, higher voltage 
ble, battery-operated laboratory, and line-operated laboratory models are rating Pulse Engineering, 2431 
available.-National Radiac, Inc., 475 Washington St., Newark 2, N. J Spring St., Redwood City, Cal 


Electronic counter. Model WE-120 
ELECTRONIC IN UMENTS AND APPARATUS electronic counter has digital presen 
tation. Range, 10 to 100,000 eps 
ount, 100,000 units, 5 decades; sensi 


Random pulser 
tivit 50 millivolts Westport ile 


lransistorized, portable random 149 Lomita St.. El Segundo, Cal 
pulse generator Model-422 delivers 
pulses at a controlled rate of from 10 
to 1,000) se« Operates for over LOO 
hr from 4 standard flashlight bat 
teries Universal Atomics Cor 19 Products index 


| iSth St., New York 17, N. ¥ 





: | i 
Tube-test adapter. Designed for in Electronic Instruments 
and Apparatus 


sertion between tube and ocket 


ilapter permits switching of test 
lead without disturbing tube Avail Laboratory Instruments 
ible for 7-pin miniatures, 8-pin octals and Apparatus 
ind 9-pin novals.-Vector Electroni 
Repeat-Cycle Timer Co., 3352 San Fernando Road, Los Radioactivity Materials 


Electronic timer provides adjustal 


tervals f 0.1 to 200 se Auto Non- j ; ode : : 
intervals from on-overloading amplifier. Model a eee a ae 116 


Angeles, Cal and Apparatus 114 


matic operation with one cycle init 215 is designed for new scintillation 
ating next.—-G. C. Wilson & Co., L915 counting tec hniques Atomic Instru Industry Notes . 118 
Kighth Ave., Huntington, W. Va ments Co., Cambridge 39, Mass 
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MODERN BUSINESS 














This has been a great year! America is building and 
replacing and thus moving faster than ever before. 
Only one thing. Will the labor market keep pace? 
That's where schools are important. If your 
company isn't helping community groups to get modern 
schools, it's not apt to get the skilled people it 
needs, Self interest, civic spirit, or both, 


you should make schools your business, too. 


ED SE CE ES GEES GE COD EE GD a ae a a a 


Want to find out how to help in your community? | 


r 
| Get specific information by writing: | 
| Better Schools, 9 East 40th Street, New York, N. Y. | 
™ 
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LABORATORY INSTRUMENTS AND APPARATUS 


Unusual Conveyor is Free 
of Contamination Problems 


This device meets the 
how to take things in 
“hot” area or a neutror 
bringing out undesirable 
tion in the conveyor ter 
flo Conveyor consists of flexib 
cable with spiral outer surfa 
is rotated in open-topped « 
top protruding 


Loads can be up to 15 


12 ft min and system in be arranged 


80 that load is picked off, dropped off 
or accumulated at end of line 

ard fittings permit pat 

tal and vertical curve 

ard Corp., 513-521 

Ave., Jersey City 4 


siete 


Monochromatic Source 


High-pressure mereul por 

operates on 115 volts, 60 cycles for 
use with filters to provide monochro 
matic light at the wave lengths of the 
Housing 


tatable monochromatic filter tur 


mereury lines contains 1 
for four different filters or 

tions, Light source upplied w 
filters in turret Phoenix Precisior 
Instrument Co., In 3803-05 N 
Fifth St., Philadelphia 40, Pa 


114 


Portable Hood 


New equipment is said to eliminate 
fumes and other chemical-operation 
byproducts at the source equip 
ment permits recirculation of au 
itutomatically processes acid effluent 
to prevent drain pipe corrosion 

Yerzley and Co., 744 Broad St 


7) ifK 2 ‘ J 


Cold-Machined Plastics 


ryogenic process permits machining 
plastics to unusual tolerance Con 


entional automatic machiner 


ised Process is effective for large 
plastic parts as well as miniature and 
ub miniature preces Standard 
Automation Products, 1738 Ridge 
way Rd., Havertown, Pa 

Model C4B 


provides in one cabinet ten channel 


Transducer controls. 


of excitation and bridge-balance con 
trols for oscillographic recording, and 
iccepts three basic types of trans 
ducers, intermixed, through the use 
of plug-in control unit magnetic 
reluctance, strain-gage, and potenti 
ometer. Contains stepping switel 
for automatic sequential calibration 
\leasures 
weighs 35 |b Pace 
engineering Co., 6914 Beck Ave 


N. Hollywood, Cal 


of all reeording channels 


Is x Il & Sin 


Dust precipitators. ectrostatir 
precipitators use an electronicall 


controlled rapper system to continu 
| 


ously remove collected dust Syn 


thane Corp., Oaks Pa 


VModel-40 gas 


flow calibrator is a dual-range instru 


Gas-flow Standard. 


itl two high-precision all 
meter elements that m 
ndividually connected to a 
manometer. Reproduceability i 
to be better than 0.1%, and aeccuras 
guaranteed 0.25% of full-scale flow 
Standard ranges are from 0.3 to 1,000 
National Instruments Lab 
oratory, Inc., 6108 Rhode Island Ave 
Riverdale, Md 


iit/ min 


Neutron Absorption Analyzer 


[ ng the prim iple of neutron absorp 


tion ris istrumer detects and 


ibsorption ero ‘ toll Ith it 
uxture of element No chemi 
reatment 1 requ 
madestructive 
rt Nucleat 
Div 
655 W 


RADIOACTIVITY MATERIALS 
AND APPARATUS 


aa 


Remote Handlers 


Filter for radioactive precipitates, re 
ote vial opener (above), and remote 
cro-pipettor are ivailable Nu 
Science Associate 21 Dunvale 


Towson } Mid 


Van de Graaff generator. Thre: 

million-Vvol marticle accelerate 
designed to pr 

luce nearly all the fundamental 


electron X-ra 
ron Rated at 3,000 watt t 


positi é 


) be mounted in vertical or horizon 

High Voltage Engineet 

ng Corp., 7 University Rd., Cam 
3S. \i ass 


il position 


New radiochemical. 
2-ring-C-14) dihvdros 
ible at activit 
Nuclear-Cl iv 


cago 10, Ill 
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CRL manipulators 
plus 
CRL accessories 
equals 
versatility 


One of the important characteristics leading to the choice of Master- 
Slave Manipulators for most hot cells currently being constructed is 
versatility. The wise buyer who obtains manipulators from Central 
Research Laboratories will be happy to know that a wide variety of 
accessories are available from CRL to augment this versatility 


change! re 


factor of 2-4 


ing tubes Cranes and Hoists. Lif 


oratories. In : ? ing and moving of heavy loads in 


Brooklyn 37 ’ 


oe) ist a , ‘ : by remote-control cranes and hoists 
{ - specially designed and manufactured 
. ; by CRL for use with Master-Slave 
' ; Manipulators 
>’ 
Cobalt-60 sources. Individually j 
alt ted Co gamma-ray sources 


hot-cell areas may be accomplished 


ately '4 in. dia & 4g in 
il sources will be fabri- 
customer specifications Flexible Booting protects 


labl slave end of manipulator from dust, 
yur I avails > oH 
aie a pVeLaON _ contamination, and corrosion Re 
from | me to 2,000 me stricted gas-flow seal possible. Does 
232 W Erie St not interfere with any of the mani 
; pulator's natural movement 


Radiation tags. Plastic-sealed tags 


{ | 


radiation warning symbol ° Special Purpose 
T wear. tear. dirt > Tonas. For repetitive or highly 


specialized operations, speci ally 
Identification designed, remotely-interchangeabl 


144 W. 46th St., New tongs can be 


speed and ease of operation 


supplied to increas 


Scaler, probe cart. Mobile stands 
letection probes enable radio 

» hold probes at any de- Load Hook available for 

r the patient The CRL Model 8 may be remotely 

iY Fifth Ave., New 


attached or detached and permits a 
vertical lift of 60 pound 


: 


1 ® 
| ait. ' o 
~~ 
* Motion LOcKS enable one to 


position rigidly in apace any object 
which the manipulator can handk 


Locking grip is standard equipment 
on all models. Locks for all other 
rotation, translation, and elevation 


motions are available as extra 
accessoTin® 
*h 


For more information on special applications of 
CRL Master-Slave Manipulators, phone or write today to 


| manipulator Is 
wot, caustic, or 
f small dimen laboratories, inc. 


12, 24, 36, 48-in . ° 
ane Rientite Cimtite fx Dept. 103, Red Wing, Minnesota 
189 Fifth Ave., New York 17, N. ¥ 
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“LINDE” M.S.C. rare gases are the purest obtainable 


‘Trade-Mark 


‘4 a 


¢ Helium 
* Neon 


¢ Argon 7 


¢ Krypton j 
¢ Xenon E | 


| ie 


LINDE rare gases are produced under continuous mass spectrometer 


control to assure you of gases of known purity and consistently high quality 
They are stocked at convenient locations throughout the country in glass 
the world’s largest producer of gases from 


bulbs and steel cylinders. Linp! 


the atmosphere, offers the services of its technicians and engineers to all 
of its customers on their rare ga 
Write for the booklet 


on the physical, chemical, and electrical properties of these gases. 


problems 


LINDE Rare Gases’’ which contains information 


Linde Air Products Company 
A Division of 
30 East 42nd Street JCC) 


Union Carbide and Carbon Corporation 


New York 17,N.¥Y 


The term “Linde” is a registered trade-mark of Union Carbide and Carbon Corporation, 
. * - . . 


FOR 


STRUCTURES 
CIRCUITRY 


Choice of Deck, or Wall type strips 


in many sizes offer miniaturization, 


TAKE ONE 
STRIP 
TURRET 


accessibility, ease ot assembly and 
adaptation to semi-automatic ma- 


chinery. 


A sectionalized case with a choice of 


ASSEMBLE 
IN plugs quarter turn locks, ventilated 


LIP-LOC 


or solid wall; with two piece center 


section or snap-open side ports. 


For circuit unitization, faster final as- 


sembly, stock reduction and ease of 


maintenance. 


VECTOR ELECTRONIC COMPANY, 3352 San Fernando Road, Los Angeles 65, Calif. « Tel. Cleveland 7-8237 
116 


ERATURE AVAILABLE 


March issue of 


cles on pe! lorm- 


Cosmic-ray counter. 
RCL Counter has art 

ce a specity ions Of cosmic-ray 
yunters and an evaporator feeder 
Radiation Counter Laboratories, In 


122 W. Grove St 


Powertransmissionequipment. The 
Zero-Max infinite variable 


ru deseribed, with 


speed 


tallation uppes 
l2 p {é vco 


n Ave., Minne 


Laboratory instruments. 
Cur detector iutomati pectro 
oH ele 


orator nd 


nhotomet« trode, and other 


lustrial equipment 
described in S-page 


| bulletin 
man Diy Beckman  Instru 
Ine Fullerton, Cal 
Laboratory glassware. Catalog 
t tandard and pec ial laboratory 


gla equipment. 206 p.—Labora 
i ind Pharmaceutical Sales Dept 
Corning Glass Works, Corning, N. 


Tech 


elenium photo- 


Photocells and sun batteries. 
eal information or 
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booklet sD International Recti 
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Dept el Se yundo, ( il 


Recording and control. Instruments 


controlling are de- 


recording and 
bed along witl ensing elements 


| application 


PI245A The 
20, Conn 


| 64-page bulletin 
Bristol Co., Water- 


Radiflow 


uUsInNg 


Radiation leak detector. 
eak-detection tem radio- 
otopes to inspect hermetically sealed 
ontaine! a ribed in brochure 
Reed-Curtis Nuclear 
Industrie In Division of American 
Klectroni 655 W. Washington 


Blvd Lo wel lo, Cal 


(O71) S$2 p 


Uranium prospecting. Brochure de 
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) pect I 


Radiolog 
Ruacholog lescribes 
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20 N. Wacker D1 
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Instrumentation. Handbook de- 
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N. Wood 
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spectrometer. Recent ts 


Radioactivity instrumentation. 
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rumentes rete! 
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! 
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GOLDEN OPPORTUNITY 


Not since the advent of electricity has so 
golden an opportunity as this knocked at the en 
gineer’s door! 

It is the horizonless future of nucleonics, the 
science —and the power —of a whole new age. 

Today, a top team of Martin engineers is solv- 
ing the problems of developing and harnessing 
nuclear power. Their goal: The development of 
a fully integrated system of packaged and port- 
able power for military and industrial use 

If you are interested in this immense field of 
research and development, contact J. M. Holly 
day, Dept. N-06, The Martin Company, Balti 


more, Maryland. 


TRUER 
M4 £4 FET 4 a 





Analyze 
URAWNIU 
in any form 


in concentrations of 0.001% and less 


Whether your problem is in research, 





Discover all 
the ways this 
outstanding 
JAco Instrument 
can help you 
to do your 
{ep better 
rite today 
lor descriptive 
ulletin. 


production control, or ore assaying, 

you can make faster, more accurate 
analyses of uranium with the JAco G-M 
Fluorimeter. Leading mines, mills, 
metallurgical plants and laboratories all 
over the world report making 50 to 100 
determinations a day — even when sample 
concentrations are 0.001% or lower. 


The JAco G-M Fluorimeter offers you the high 
precision sensitivity and stability you want, because its 
advanced design includes exclusive features: 


Ne Cooling System — Blacklight Blue lamps used as ultraviolet source 
require no cooling 

Ne Optical System — sample siide, light source and detecting system 
are mounted in close —— eliminating optics and allowing low 
voltage across dynode of the photomultiplier tube 

improved Power Seurce — circuit comeoneties for input-output voitage 
and tends to compensate for heater voltage variation 

Convenient Contre! Grouping — handy keyboard arrangement of switches 
and controls cuts time, reduces fatigue 





JARRELL-ASH COMPANY 


26 Farwell Street, Newtonville, Mass. 





SALES OFFICES ATLANTA, GA LOS ANGELES (Dvarte) NEW YORK, N.Y 
CHICAGO, Itt MUSKEGON, MICH PALO ALTO, CAL 


SAFETY 


Lirst.. 
plus 


ECONOMY 


KEWAUNEE 
AIRFLOW 
FUME HOODS 





PITTSBURGH, PA 


e Scientifically designed for maximum pro- 
tection of personnel working with radioactive 
or toxic materials. 

e Aerodynamically efficient design permits sub- 
stantially lower face velocities—% to % less 
than conventional hoods. 

e Constant volume exhaust with sash up or 
down 

@ Savings of $100 to $800 per year per hood 
on heating and air conditioning costs. 


WANT PROOF? Write — today —for free copy of 
new 24-page book ‘Airflow Control Fume Hoods”. 
Gives characteristics, applications, specifications. 


4. A. Campbell, President 
5063 S$. Center St., Adrian, Mich. 


REPRESENTATIVES IN PRINCIPAL CITIES 


Radiation equipment. Catalog with 
lie-cut pages indicates methods to 
nterconnect basic units to make 
various types of radiation-laboratory 
nstruments 62 p Tracerlab, 130 
High St Soston 10, Mass 


Shadow-free illuminator. Device to 
nroduce shadow-free illumination, es- 


pecially useful for engineering and 


technical photographs and visual in- 
pection, 18 described ip Hine- 
light Corp., 2538 John 8St., Fort 
Wayne, Ind 


Radiation instruments. Several bro- 
chures describe radiation-measuring 
instruments Condensed cataiog de- 
cribes detection instruments for 
ui pha heta gamma and X-radia 
tion. Brochures describe medical and 
research instrument personnel and 
area monitors. laboratory and field- 
urvey meters, civil defense instru- 
ments.—-Victoreen Instruments Co., 


5806 Hough Ave Cleveland 3, O 


Plastics. Fluorocarbon plastics for 
printed circuitry are described with 
data on proposed types of physical 
and chemical properties, laminate 


properties electrical properties and 


design considerations 2 p Inter- 
national Resistance Co., 401 N. Broad 


St., Philadelphia 8, Pa 


INDUSTRY NOTES 


> Packard Instrument Co., LaGrange 
Il]. has appointed Atomic Associates, 
Inc., (NU Mar 56 p 115) North- 


eastern sales representative 


> Farrel-Birmingham Co., Ansonia 
Conn., has moved its Chicago office 


to 10725 South Western Ave 


P Electro-Pulse, Inc., has appointed 
Electro Sales Associates, 28! I. 
216th St., Euclid 23, Ohio as thei 
iles representative in the Ohjio- 


Michigan area 


PJames E. Wallen has become 
treasurer of Nuclear Corp. of Amer- 


ica, Inc. 


> James H. Bly will devote his efforts 
to Van de Graaff generators as a4 new 
member of the sales division of High 
Voltage Engineering Corp., Cam- 
bridge, Mass 


P Atomic Instruments Co. and Baird 
Associates, Inc. now operate under 
the name Baird Associates-Atomic 
Instrument Co. The merger, effec- 
tive June 1, was ratified by stock- 
holders on May 7 
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chinmeapr Co. of America an- c , 
the suneiatumat of Miedie Now from Delmar Scientific . 


coco vec sin'ver™ | METABOLISM CAGE SYSTEM FOR RATS 


Des ind “baage ‘ z j 
- nd film-badg: H 4 This all-glass cage system is used to 


study excretion pattern in urine, 
P Elec tro-Mec Associates, 109 E feces and expired air of rats in- 
lile Road, Ferndale, Mich. are jected with carbon-14 labeled com- 


es representatives in Michigan pound. Ancillary equipment shown 
Millivac Instruments Corp., 
Schenectady, N. ¥ 


in diagram is also designed to work 

with cage systems for mice 

>The M. W. Kellogg Co. has con- |] [.. | OPERATION: Column at left dries 
ts ts New York offices at 711 ty my 

I e. between 44th and 45th 


~l ¢ 


room air and frees it of CO,. Center 
column houses the rats; air enters 
; cage at top and is drawn off at bot- 
P Nuclear Corp. of America, Inc., 1 ; de tom. Column at right absorbs CO, 
| Isotope Specialties Co. if 

Burbank, Cal in exchange for 
17.99 hares of Nuclear’s Class A 
{ EASILY CLEANED: Separator and stainless steel floor are removable for 
cleaning while the absorption towers are washed without disassembling. 
PRICE: . . . available in various sizes . . . price complete $202.50 
FREE GLASS APPARATUS CATALOG: For other standard and special 
glass apparatus, send for copy of free 52 page catalog from Delmar 


Scientific Laboratories. 
Refer to Dr. L. J. Roth's Article; April 1956 Nucleonics 


months ended with Delmar Scienti ft Laboratories 


Nuclear-Chicago has re 
et earnings alter provision for 


me taxes of $97,264 com 


from rat chamber which may be re 
covered for radioassay 


pannel L. Deming is head of the 
icleonies research section of 
Seenateea Carlson Division of Gen 
Dynamics. Matthew P. Tubinis 
Thomas T. Thwaittes are on the 














vith $44,003 for the corre- 


months a year ago. 


Stuart F. Louchheim Co. has ac- 
quired itrolling interest in Nuclear- 


0 nMiMmdeipni 
Electronics Corp. of bseanes es Metal-0-Rings 


John S. Wagenfeller will be president 


of the new combined company 
of 


® Standard Uranium Corp. reports a 


net petit of $58. 521 forte fret vear ©69@OWanced design 


tion ended Dec. 3] 








now give you positive static 
sealing with low flange load. For 
aircraft, atomic energy and in- 
Continued from p. 104 dustrial high temperature ser- 
of a more routine nature. vice on fuel, hydraulic, vapor, 
[tis my hope that this letter will help gas or compressed air lines and Consider these additional advantages over 
conventional seals: most complete line, 

thinner walls, special shapes, lighter 
weight. 
For better products of the future, every de 
sign engineer will want this important cata 
tions, most chemicals, oils and — jog at his fingertips . . . YOURS for the 
greases. asking . . . FREE. 





eting whatever misunderstand connections. Won't deteriorate 
t of this event. Above all, I with high temperatures and 
it will help those interested pressures, radioactive, elec- 


energy to understand the tronic, acid or corrosive condi- 
faced by experimenters. It 


most unfortunate, indeed, if 
speculation, and criticism 

dia were to act to discourage 
ponsible for promoting our 
program from undertaking any 





whose solution could lead to 
PRODUCTS COMPANY 


W. H. Zinn, Director 593 Broadway, North Haven, Conn. aa 


Argonne National Laboratory 
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Pergamon Press 


announces the forthcoming publication of 
Walter H 


The International Journal of = scm 
Applied Radiation and Isotopes '*” 


G. MacHutchin, 
m manager 


sion of Ato 


Pro wing ' it cation of isotopes te 
im the « ‘ ‘ erate 1 technique f 
tion 


ticlge 


Paper WCCO] fy r j ihe 
1. The Prep ‘ iN i ince of Standards of Rad ety Col. John R. Hood, Jr., | 


W_sh Mi inf / fSureau of Standard Washis qlor he nuck esearch a 
2. Labelled Met yi ) Studying Quant tat ) at t Aur Development 
chemustt ‘ P. W. Winteringham lation Wright-Patterso ARB, Ohi Maj 
Laboratory ry nglar jul J. Sykes is dey hief 
\ imny Quantitation of Autor pl 
F. J No if . R. R. Baldwin, Genere Howard |. Kraig, 
tion ew Jersey Argonne Natu | or 
1, (sami . Vu ! ‘ DD. Gehi 
bach, G : 


York Sl 


g { ! } 
orp 


itor 


named Robert E. Hollin 


gswortn is 


Subscription rate A {: j ‘ m government othe n mila ( ling J. L. Kelehan who re 
organizatior I ‘ ecome e-president of R ! 
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Subscription rate B for in i fying that the, require 
then persona ise oO} Su St) pel OLutiie 1/1 / 


be placed direct wi pub e7 


Pergamon Press x: sox - voxvos 


122 lea t 55 Street, New Y ork Zé: N. \ 


‘ Alfredo Landoni d 
Are you ready for your Ernesto Schonfeld of the Argentine 


Lnergy Comn ol iking 


NEXT JOB? months’ cours ated 


Now that you've found out which jobs in engineering — e ifter they wil 
offer you the most opportunity for advancement anth ¢ the Argon 
and which flelds of engineering you really like, it's snl Raaten: 
time to consider your NEXT job 


This is your opportunity to advance in your profession; en t on of Genera 


prove your ability in a creative atmosphere; establish a rhea has named Robert B. Duffield of the 


comfortable happy home in progressive upstate New j vy of Illinois to head the chemis 


York. You'll find fine schools and churches in the won program at tl new Torr P 
} — I i if cw 0 ‘ ines 


yt Finger Lakes region, with vacation-land alt your laboratory near San Diego William |. 
' 
doorstep Thon pson, chemi al ¢ ngineering cons ilt 
There are interesting assignments in nt to ALC’s research division, will be 
ct Wf proce engineering Vincent W 
TUBE DESIGN & DEVELOPMENT APPLICATION ENGINEERING 


ICROWAVE TUBES: Mawnetror n each o e aforementioned fie 1 
patent klystron efere ‘ a coh of _ tion on the new lab; Sam J, Farmer will be 


and other device TEST & MFG. EQUIPMENT DESIGN ounsel for General Atomic: J. Frank Behan 

a, DEVICES: linay f i eee | and " . un . = action he ‘ ptroller for GA nd James S. Quidor 
- image ve-guide apparatu righ-frequene 

infrarec ’ ay om idlan” ae ee aantamnnal on aa ‘ f admu trat © service 

POWER TUBES High test circuits 


counter or gas tubs ron G Seiler a “ae 
CATHODE RAY TUSES: ( . MANUFACTURING ENGINEERING | ! 


white Microwave image orthicor ‘ 

OTHER TUBES ae a . lor TV tube nuclear energy group of the Southern 
power tubes QUALITY CONTROL ENGINEERING he gional hed ication Board studs ing 
THERMIONIC EMISSION ENGINEERING ‘ rOce capability studies and oc peacetime nuclear applications in the 
In each of the alorementioned | ! contre South 


Jones will head engineering and construc 


Louisville, K has been named 








Phone &. M. Jarrett collect or send resume to Dept. S-18 A. A. Donilin of the USSR. B. Guilmet of 


ONLY YOU! France, P. J. Meade of the UK and A. |. 


CAN MAKE THIS We «8 5 ae Wexler of the U. 8. Weather Bureau have 
Tee constituted a panel of experts by 
IMPORTANT stinghouse | 


the World VMeteorologi il Organization 
DECISION ELECTRONIC TUBE DIVISION + ELMIRA, N.Y to study the movement of radioactive 


vaste produc ta in the itmosphere 
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urvey de Covnick, formerly with North 
has been named nu 
engineer at Radia 


woratories, Nuc leon. 


DEVELOPMENTS LTD. 
W. Me os ee nucleonic 


t Oak instrumentation 


of General 
laboratory FOR THE LABORA R 


. I physics | 

1037; he went SCINTILLATION COUNTING [ cuwensai sammnianon 

‘ COUNTER wean 

44 and was Interchangeable units for WiTM SUITABLE 
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he precision counting of 

radio isotopes Teaching 


routine or precision 


\ ear Studs 





they a counting to exacting beta 
R. J. Stephenson, professor 
College of Wooster 


and gamma ray spec 
trometry 


director of 
the Oak Ridge I.D.L. equipment in 
ture prograt cludes Geiger-Muller 
tubes, Scintillators, Plan 





chets, leadware and re 
at We 


to ad SOT 


the company aes 

iboratory FOR REACTORS 
FOR INDUSTRY Special experience 
ef of the research W ' in equipment tor 
Ridge Operation eight, thickness and Den- controlling. safe 
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ip to head that mental equipment 
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ISOTOPE DEVELOPMENTS) LTD... Lab ' London Sales Office around them 

& Works: BEENHAM GRANGE, ALDERMAST( 120 Moorgate, London, E.C.2 
y R. Roehm, exe itive ce pre ident WHARF Nr, READING, BERK ENGLAND ENGLAND 











Keta Corp., was elected 

the ompany to succeed 

is F. Ketay, o is retiring after 12 
Went He will remain on 


lirector 


R. Zumwalt, operations vice-pre 

ear Science and Engineering 

Charles D. Coryell, professor of 
MIT ind an ASSOC 


NSIC nave been elected 


fford G. Shull, formerly chief phy sicist 
| ige National Laboratory and 





Brookhaven National Labora 
n the MIT faculty as a full 
| He is noted for hi 


snd penton PhS" | Lelab metal-walled G-M tubes for anti-coincidence 
at MIT is Jule 


itute for Advanced applications—where uniformity counts! 


I xcept for al bead insulator, Lelab Counter Tubes are onstruct« 
of metal Phe metal cylinder is used both as the envelope and the th 


= = 


biomedical re 


tttnte af Mucleas rhe restriction of all component parts within the diameter of the tubs 
titute o iciea 


: close stacking ich counter is custom-built, filled, and tested 
a technical col 
Department ol 


ice’s Southern LELAB PROBE COUNTER TUBE FOR NEUROSURGERY 


sranch 


sure stability and uniformity 


(Robinson-Selverstone Type) 


. Made espe: ‘ neurological surgery and other purposes requirin i 
Alfred O Nier, cl aren r the phy — ture probe j TY, mall needle-like probe provides an ideal way ott 


+} : f 
if , y ol Minne ing radioa / i » and for probing small areas with a relat el tre 


Harvard L. Hull, president of Farns field intens 
. ' trot Co and Philip H Write for complete information 
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dir tral Research Labora H. W. LEIGHTON LABORATORIES, York & Sunset Lane, Hatboro, Pa. 


tor Red Wing, Minn 
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SYNTAC 


SYNTAC, of Synthetic Tactics, is a 
dynamic, two-sided map maneuver 
with controlled intelligence flow. It 
is one of several tools of analysis used 
by the Combat Operations Research 
Group to develop new combat orga 
nizations and tactics for the Army 

Physicists and applied mathe 
maticians can make substantial 
contributions to long range CORG 
operations research efforts. Staff 
appointments are available for indi 
viduals with various levels of train 
ing and experience 


Write for brochure 


Dr. F. C. Brooks, Director, CORG 
Fort Monroe, Va. 


TECHNICAL 
OPERATIONS, inc. 


EDITOR 
WANTED 





for responsible 

full-time 

position on 

editorial staff 
of 


NUCLEONICS 
@ NUCLEAR ENGINEER 


with education or experience ir 
reactor tec hnology or related 
work. Challenging opportunity 
to keep in close touch with entire 
nuclear power field. Work with 
stall of technical specialists. 





Send resume, salary 
requirements fo 





The Editor 
NUCLEONICS 

330 W. 42nd St. 
New York 36, N.Y. 


NUCLEAR CALENDAR 


June 16-23--Fifth World Power Confer- 
ence, Vienna. Development of power 
and waste 


production utilization, 


purification, international collabora 
tion Contact Engineers’ Joint Coun 
cil, 33 W 39, NYC 18 

June 21-23-——Society of Nuclear Medi- 
cine, annual meeting, Salt Lake City 
Contact R. G. Moffat, 2656 Heather 
St., Vancouver 9, B. C 

June 24-27 Health Physics 
innual meeting, Ann Arbor 

Kilda Anderson 
Oak Ridge, Tenn 

June 25-26—National Conference 
nium & the Atomic Industry 
Industrial Forum and 
search Institute), Denver 
politan Hotel Contact D J. Be here r, 
AIF, 260 Madison Ave., NYC 16 

June 25-27--Symposium, High Tempera 
ture A Tool for the Future 
Research Institute and University of 
California), Berkeley, Calif Contact 
Nevin K. Hiester, SRI, Menlo Park 
Calif 

June 25-29 -Am. Soc. for 
Kdueation, annual Ames 

Contact W. Leighton Collins 

Illinois, I rbana Il 

25-29 


Chemistry 


pocery, 
Mich 
USA 


Contact 


[ ra 
Atomic 
Denver Re 


(oamo 


Stanford 


lengineering 

meeting, 

lowa 

Univ 

Nuclear 

(Gordon Con 
ferences of the Am. Assn. for Advance 
ment of Kimball 
Academy, Meriden, N. H 
W. G. Parks, 
Island, Kingston, RK. | 

July 2-6 Chemistry 
and Physics of Isotopes (Gordon Re 
search Conference), Kimball Union 
Academy, Meriden, N. H. Contact 
W. G. Parks (see above 

July 2-7 


( ONngress, 


June Conference on 


Research 
Science), Union 
{ ontact 


Rhode 


University of 


Conference on 


Physics 

High and 
Contact Neth 
Bijlhou 


International Nuclear 
Amsterdam 
low-energy reactions 
erlands Society of 
werstraat 6, Utrecht 
July 9-13-—-Conference on 
Chemistry (Gordon 
ference), New Hampton School, New 
Hampton, N. H, Chemical 
tion of nuclear energy 
cal reactions; radiation chemistry of 


Physic 8, 


tadiation 
Rese arch Con 
utiliza 
kinetics of radi 


aqueous systems, gases and polymers 
Contact W. G. Parks 
July 9-Aug. 10-——Summer 


college and university science teachers, 


see above 


institute for 


sponsored by National Science Foun 
dation at Oak Ridge Institute of 
Nuclear Science, Oak Ridge, Tenn 
Contact ORINS 

July 22-28-—Kighth 
gress of Radiology, 
Symposia on radiodiagnosis, 
therapy, radiation physics, 
technology, radiobiology 
José Noriega, Box 21964, 
D.F 

Sept. 25-27— Atomic 
annual meeting, Chicago (Morrison 
Second annual Trade Fair of the 
atomic industry Sept. 24-28, Chicago 
Navy Pier. Contact D. J. Scherer, 
AIF (see above 


Con 
City 
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International 
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Russian Thermonuclear Experiments (Continved from p. 43) 


be axis. Thus, the work of the electro 
forces 18 not expended in raising the temperature 
mparting kinetic energy to the converging plasma 
\t this stage the discharge tube operates as a 
ir type of accelerator in which the particles are 
| the magnetic field. Since charged particles, 
e of sign, will move with the same velocity, the 
energy acquired by the ions will be quite large 
kinetic energy of the electrons practically will not 
ge rtue of the small mass of these particles 
Fr the viewpoint of pas dynamics, the contraction 
process should be considered as a phenomenon in which a 
ndrical shock wave converging towards the axis is 
1 in the plasma At first, the gas located before 
wave front is not ionized. When the wave 
ns to move the gas is carried along together with the 
red particles of the plasma and its atoms simultane 
hecome ionized. The amount of matter that begins 
e gradually increases and the total amount of tons 
electrons in the plasma increases rapidly. The 
tion of the contraction phase can be determined by 
iting the velocity acquired by the contracting gas 
is found to be approximately proportional to 
*, where M is the mass of gas per unit length of 
harge tube and Vo» is the initial voltage. This 1 
what one finds experimentally for the interval 
een breakdown and appearance of the first kink in 
irrent oscillogram 
he final stage of cumulative contraction sets in when 
isma accelerated by the magnetic field reaches the 
At this moment a great part ot the energy of 
dered motion changes into heat and the pressure and 
pins st ve mperature sharply Increases During maxi 
contraction, the plasma temperature may be of the 
of 10°" ¢( 


“Kurchatov apparently only guesses his 
temperature of 10° C and does not indicate 
how he arrived at it. Our own method (NU, 
Feb. °56, p. 42) gives much too low values for 
hydrogen, which is transparent even at our 
highest temperatures. Moreimportant than 
this measurement question is whether there 
is a true Boltzmann (i.e. thermal) distribu- 
tion of energies. I doubt that the short time 
interval in which the cylindrical compression 
wave meets at the axis of the tube is long 
enough (several tenths of a microsecond) to 
establish temperature equilibrium at this 
point. Certainly the neutron production it- 
self is associated with strong directed ac- 
celerations, rather than any thermal distribu- 
tion of eneray’’—Heins Fischer, Cambridge 
Research Center. 


The nature of the processes occurring during maximum 
ontraction are not very clear, but after maximum cumu 
ition a diverging shock wave should appear to drive the 

plasma towards the walls. Inside the outgoing wave 
there should be a rarified zone. Under the action of elec 

rodynamic forces that tend to compress the current, the 
outgoing wave should be decelerated abruptly and a new 
phase of contraction should ensue. This stage differs 
from the first in that the density in the inner region of the 
lischarge is small and the gas in this region is probably 
ilmost completely ionized 

Acceleration mechanism. As a result, during the second 
ntraction, conditions are produced that are favorable 

cccelerating in the longitudinal electric field a certain 

f ions and electrons located near the discharge 
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axis, 1.e., in the region in which the magnetic field is small 
One may note here a certain analogy with the acceler 
iting mechanism proposed by Fermi in his theory of origin 


* A plasma of high conductivity will 


ol cosmic rays 
move together with its nagneti field, and with re apect to 
parti les located in the inner zone it will be equis alent to 
1 converging magnetic wall from which the enclosed ele« 
trons and ions repeatedly will be reflec ted, the ir energy 
increasing after each reflection 

Acceleration of ions and electrons in the longitudinal 
electrical field near the discharge Axis 18 possibly the 
f xpl ination Of appearance of neutrons and penetrating 
X-rays. The electric field strength during the second 
contraction may be very high. It can exceed the instan 
taneous external voltage applied to the discharge tube by 


many times 


Kurchatov does not fully explain the accel- 
eration mechanism but it may be as follows: 
is in the Fermi mechanism ions below a cer- 
tain energy are turned around by the mag- 
netic field in the contracting plasma. 
Simultaneously their motion relative to its 
magnetic field results in an effective longi- 
tudinal electric field that accelerates them in 
the direction of the applied electric field. In 
addition there are the more esoteric accelera- 
tion mechanisms to which Kurchatov refers 
only in passing. 


However, it must be mentioned that not all in this 
vcceleration mechanism is yet clear Under certain con 
ditions acceleration of ions in a longitudinal electric field 
may also be possible outside the central zone of the dis 
charge due to the presence of space charges. Some types 
of instability that are peculiar to the column may play 
an important role in accelerating particles in the plasma 
In particular one type of instability observed experi- 
mentally may be of importance for acceleration of elec 
trons It consists of spontaneous ereation of a longi 
tudinal magnetic field in the plasma as a result of spiraling 
of the plasma column 

If the second contraction is followed by the few more 
oscillations of the plasma column, the acceleration of the 
particles may be repeated several times. [experimentally 
not more than three successive oscillations have been 
observed 4 possible explanation of this w that the 
plasma may begin to interact with the discharge tube 
walls with the result that the wall material begins to 
evaporate and appreciable amounts of foreign gases 
ippear in the volume 

We considered here some features of the phenomena 
that accompany the passage of intense pulsed discharges 
through rarefied gases. The success of further work in 
this direction will greatly depend on the possibility of 
creating conditions under which the plasma column will 
experience multiple oscillations during buildup of the 
current without coming into contact with the walls 
However, there are serious reasons to believe that this 
cannot be achieved 

On appraising the various approaches to the problem 
of obtaining intense thermonuclear reactions, we do not 
deem it possible to completely exclude further attempts 
to attain this goal by using pulsed discharges. However 
other possibilities also must be carefully considered 
Especially interesting are those in which the idea of 


stationary processes may be used 


*(E. Fermi, Phys. Rev. 76, 1,169 (1949).] 
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GENERAL ELECTRIC ENGINEERS are now at work on the world’s largest 
all-nuclear power plant for Commonwealth Edison Company of Chicago 


WANTED: Experienced Engineers 


to design and build atomic power equipment 


Think again about your future. You, too, can have a 
part in building the Atomic Industry. Move into the 
field of commercial atomic power now, and you'll be 
on the ground floor of America’s next great industry. 
Within 20 years, over half of all new electric power 
plants under construction will be atomic. 


General Electric’s Atomic Power Equipment Dept. 
is already at work on the design, development, and 
construction of a complete line of atomic products. 
This means that General Electric can offer you a career 
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Metallurgical, or Chemical Engineer, investigate a 
career in commercial atomic power with General 
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Atomic Power Equipment Department 
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“The Atomic Energy Commission 
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ton University is endeavoring to 


tame the H-Bomb 


“Successful confinement and control 
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you may do so by sending your 
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their talents today 
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One of the nation’s major research and development programs 
is in progress today at General Electric — the design and 


development of engine applications for nuclear powered flight. 


Significant advances have been made by the group of 
outstanding engineers and scientists at work at GE's excellent 
facilities in Cincinnati and at Idaho Falls. Success in this 
adventurous undertaking is just around the corner — and you 
can share in it. The scope of the program is broadening, 
making room for a number of high calibre men, both 


with — and without — previous nuclear experience. 


If you have a creative mind — unshackled by conventional 
concepts — yet soundly based in one of the fields listed below — 
you may be just the man to make valuable contributions 

to this history-making program in nuclear propulsion. 

The possibilities for future growth in this field are practically 


unlimited, both in military and commercial aviation. 
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an expanded organization for creative 
development of superior instrumentation 
through the merger of 


: a . . INSTRUMENT 
Baird 0 Associates, Inc. ATOMIC te COMPANY 
wiate Ine a leading manufacturer of Atomic Instrument Company, for ten years a pace- 
cal analysis instrumentation for the past etter in atomic energy research instrumentation, has 
has pioneered in the development of acquired an enviable reputation for outstandingly re 
nd absorption apparatus Research and liable radioactivity detection and analysis equipment 
oratories, industrial plants and national Other Atomic developments include high speed data 
tallations have shown Baird equipment to handling through specialized clectronic systems and 
ndard for analytical investigation. More the manufacture of electronic counting and control 

rd has entered the field of transistor test ystems for industrial production 


1 transistorized devices 


The merger of these companies provides an enlarged 


engineering staff, supplemented sales and service de- 
») partments and increased production facilities for further 


. froch , 
» pet vemical efficiencies in design and manufacturing 


natrumentation 


per tophotometry ’ 
rhe company will continue the develop 


© Radioactivity ment and production of instrumentation 


instrumentation to meet the challenging demands created 
in vital scientific investigation and mod 


J crronwu CO 
© Ele unting ern industrial production; mindful at all 


control and test devices 
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suppliers of the foremost in quality 








equipment 


Please address all communications to address below — For telephone calls UN 4-0101 


rv) , , , ’ 
cy ‘Baird -Assoctates—-Atomic Instrument Co. 


33 UNIVERSITY ROAD, CAMBRIDGE 38, MASS. 
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Precision Class 15 Line of ElectroniK instruments. Calibrated V'1C€ 
accuracy 25°) of span. ¢ omplete selection of many types 
of indicating and recording models, including electric and 


pneumatic controllers of most advanced type, and multi 


point monitoring or recording of 2 to 400 points 


-ee Let your application decide 
which Honeywell instrument 


fits your needs 


No need to “shop around” for instrumentation 
to fit your temperature measurement or control 
problem. From the Honeywell line—the most 
complete and diversified in the industry—you 
can be sure of getting exactly what your appli- 
4 cation requires. 
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Your local Honeywell engineer will be glad to 
consult on your requirements. Call him today .. . 
he’s as near as your phone. 
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Special Class 14 Line of ElectroniK instruments. Calibrated 


accuracy »°, of span. Priced lower than the Precision line 


Strip chart and circular chart instruments, circular scale indi MINNEAPOLIS-HONEYWELL REGULATOR Co... 
cating controllers. With various types of electric control Industrial Division, Wayne and Windrim 
Avenues, Philadelphia 44, Pa.—in Canada, Tor- 


7 "a onto 17, Ontario. 
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wont tii 


Honeywell 
i se 


} - 
Millivoltmeter Instruments. Dependable, accurate service at low wut WL Coritiols 


cost. Plug-in unit design speeds servicing. Pyr-O-Vane con 
trollers, in either horizontal or verti al case, offer snap-ac tion 


or time-proportioning electric control 





